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years of pioneering by UTC's re¬ 
search, design, and engineering staffs as¬ 
sures you quality and reliability unexcelled 
in the industry. UTC's line of stock and 
special custom built items covers virtually 
every transformer and filter requirement for 
both military and commercial use. 

UTC replacement type transformers, here 
described, (Pri. 117 V. 50/60 cycles) provide 
the highest reliability in this field. All units 
are low temperature rise, vacuum sealed 
against humidity with special impregnating 
materials to prevent corrosion and electroly¬ 
sis. Shells are finished in attractive high 
lustre black enamel. 


CHANNEL FRAME FILAMENT/TRANSISTOR TRANSFS. 

pri, 115 V 50/60 Cycles—Test Volts RMS: 1500 

Type 

No. Secondary W D H M Lbs. 


FT-t 

2.5 VCT-3A 

2/S 

14 


2% 

* 

FT-2 

■ 

6.3 VCT-1.2A 

2% 

VA 

1% 

2% 

■ 

/4 

FT-3 

2,5 VCT-6A 

3X* 

VA 

2 

2% 

l 

FT-4 

. 

6.3 VCT-3A 

f . ■ '■ ■, ■ u* : ■' ■ 1 ■' ■ : ' "' 1.' 1; f.. > 

3Ki 

1A 

2 

2% 

l 

FT-5 2.S VCT-10A 

■ ^_ &■■■?* __ - ■■■■■■> _^_: 

3% 1 

ZA ' 

2X* 

3 A 


FT-6 

I 

5 VCT-3A 

34 

2 A 

2X. 

34 

lA 

- - - - ■ 

FT-7 

7.5 VCT-3A 

34 

2A 

2K. 

3 y M 

VA 

FT-8 

6.3 VCT-8A 

4 


2% 

3/u 

2Vt 

FT 10 

; 

24 VCT-2A 
or 12V-4A 

4 


24 

3?fi 

2A 

FT-n 

.f •. :• ; ; :• 

§ :: •:> ■; ■ •; 

24 VCT-IA 

or I2V-2A 

. 

34 

2A ' 

1 ■ 

2K* 

34 

1A 

FT-12 

- 1 

36 VCT-1.3A 
or 18V-2.6A 

m 

: 

Lf!L 

2% 

3Jf« 

2 A 


Taps on pri. of FT-13 & FT-14 to modify sec. nominal V, 

-6% +6%, +12% 


FT-13 

26 VCT-.04A 

| j _ 

2'A 

1% 

14 

1 V* ! 

A 

FT-14 

26 VCT-.25A 

2 A 

i% | 

1% 

2 A 

% 



Type 

No. 


DOUBLE SHELL POWER TRANSFORMERS 

5V. 6,3 VCT 

fit. Fit* W O H M N 


High 

V. 



Wt* 

Lbs. 


R-101 

275-0-275 

— • . 

50 

2A 

2.7A i 

3 

2A 

3 1 

24 

2 

l i 

24 

R-102 

350-0-350 

70 

3A 

< 

fTj 

3 

2 A 

34 

1 -‘ 

24 

p| 

34 

tt-103 

- 

350-0-350 

90 

3A 

3.5A 

3 % 

2A 

3% 

2% 

Ay. 

4'A 

R-104 

350-0-350 

120 

' 3A .“ 

5A 

3% 

34 

34 

3A 

24 

54 

R 105 

385-0-385 

' 

160 

L“J 

5A 

3 >4 

34 

-,- 

4*. 

3% 

24 

i . J 

7 


Typo 

NO* 


VERTICAL SHELL POWER TRANSFORMERS 

OHM N 


High 

V, 


DC 

ma 


5V. 6.3 VCT 
Fit. Fit. W 


Wt. 

Lbs. 


H-110 

i; : "' ■- 

300-0-300 

• ... v. . 

50 

2A 

2*7A 

1 2,/ » ! 

2% ' 

34 

2 

1 ly * 

24 

R-111 

350-0-350 

•• • ' 

70 I 

3A 

3A 

24 ! 

34. 

34 

2 

24 

34 

R-112 

350-0-350 

| LI 1 MIL Ml ■■■■ II -- 

120 

3A 

5* 

| 3K. 

3% 

4 

24 

2K.J 

54 " 

R-113 

400-0-400 

200 j 

3A 

*—- 1 

6A 

34 
- - 

4K. 

' 'll— 


3 

VA\ 

6-™. - 
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CHANNEL FRAME FILTER REACTORS 

inductance Shown is at Rated DC ma—Test Volts RMS: 1500 

Tvpe Induct. Resistance Dimensions, in. Wt. 

Hys. Current Ohms W D H M Lbs. 


No. 


R-55 

6 

--n.--- 

[40ma 

I 300 ] 

1 

I 

VA | 

1 2 | 

4 

R-14 

8 

40ma 

250 j 

2*/b j 

lVz "j 

1% 

24 

4 

R-15 

12 

30ma 

| 450 j 

27/e 

m 

1% 

24 

4 

R-16 

15 

30ma 

P 630 j 

2/a ; 

1 11/2 

1 % 

2% 

r u 

R-17 

20 

40ma 

850 

j.-. .■ • :j 

3X*"I 

1 ^ 

2 

2'Xi 

fi 

R»10 

8 

: 80ma 

250 

3^6 

1 ^ 

2 

2>X. 

| l 

R-19 

14 

lOOma 

450 | 

3Y 4 

17/e 

2X« 

34 

VA 

R -20 

■ ■ ■■ .... 

-- ——■« 

C 

PhiP 

200m a 

90 j 

4 Vs 

2V4 

24 

3X, 

24 

R -21 

15/3 

200m a 

90 

4 Vs 

21/4 

24 

3X. 

24 

R-220 

v ;■ .5 ;■ 

V S-4 ■ V/ v 

■T i'H | ".n 

100/8 Mhy 
25/2 Mh'A 

i . 

2.5A 

5A 

** --- ‘ 

.6 

.16 

-- 

3+4 

2 

I M- ■■ •• ■■ < > -. ; 

2Xe 

34 
: 1 

14 

U -g 


0* 


log of over 1000 STOCK ITEMS with UTC high rel 
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Printed Circuit VFO . .Irving Seligman W5UB . 6 

Extreme stability and simplicity of construction in Oils 50 me VFO may bug you to build. 

Regulated Bias Supply...Vernon Trexler W5IUR . 12 
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. never say 


Undependable 

The annual boating show hit New York at 
about the same time as the last issue of 73 
and all of the papers ran special boating sec¬ 
tions. My estimate of 400,000 boaters turned 
out to be a rememberance of the attendance 
at this show, not the number of boating en¬ 
thusiasts. It seems that there are now over 
8,000,000 registered boats in these here United 
States. My estimate of their average expendi¬ 
ture was a little closer, being closer to $1500 
per year than the $800 estimated. 

How many hams do you know that put that 
kind of money into ham radio'.’ Darned few! 

Like any other interest, the more you put 
into ham radio the more fun you get out of it. 
The more I’m referring to isn’t necessarily 
money, though cash is an important ingredient. 
When I look hack at what I consider the high 
points of ham radio operating I can see that 
each of them took a lot of extra effort, plus 
some capital. 

though I’ve always enjoyed operating on 
the VHP’s, the real fun didn’t start until I 
went to the effort to cook up an amplifier for 
my Gonset. Once I had 500 watts perking and 
a 24 clement beam I found that T could work 
anything I cou d hear and usual y I got ’em 
on the first call. The number of answers to 
my CQ’s was enough to keep any hungry ego 
well inflated. When aurora was in full bloom 
I could get on thei'e and work anything coming 
through. What a difference this was from low 
power operation with a small whip where I 
was lucky to contact anyone outside of Brook¬ 
lyn! 

Two meters from a small plane is something 
I won’t ever forget either. You have that DX 
feeling with the whole band coming back to 
you every time you stand by. Neglecting the 
effort involved in getting the plane and learn¬ 
ing to fly it, there wei'e the miseries of heating 
the ignition noise down to where I could hear 
anything through it, battery problems, antenna 
impossibilities, and so forth. But it sure was 
a ball. 

Then there w r as the time I set up my two 
meter station on top of the News Building in 
New York, complete with sixteen and five 
element rotary beams. Even with a 522 rig I 
found that I was working from Delaware to 


Rhode Island with amazing regularity, i b< 
fun I had operating from there was worth 
many times the difficulties I had to surmount 
to get the permission and set up everything. 
It was even worth the permanent case of 
wobbly knees that I developed putting up my 
rotary beams thirty feet out on that ten inch 
die wide ledge, with a 70 foot drop on one side 
and a 500 foot chasm on the other. 

This was on a par with the idiocy that drove 
me onto the roof of the New \ork City Muni¬ 
cipal Building one night during a blinding 
rainstorm. The roof was slick slate and slanted 
at about 30°. It took everything I had to hold 
on and put up that ground plane for two 
meters. I won the VHP contest that year, so 
maybe it was worth it. 

My trips to Mt. Greyloek, Mt. Mansfield 
and Mt. Washington have been told before. 
There is not one of those trips that I’ll ever 
forget. These were sort of junior DXpeditions 
and I’d recommend your giving something like 
that a try. It even makes a great club activity. 
The Windblowers Club over in New Jersey 
puts on a big “Blow” every year with several 
mountain top stations operating simultaneously 
for a day and a certificate to every station 
that manages to contact all of their outposts. 

The last word in this kind of activity is 
the full fledged DXpedition. This sort of thing 
is worth many times the dollars it costs and 
the months of preparation. Not one of us that 
went on the Navassa Island Expedition 
(KC4AF) will ever forget one minute of that 
trip. I note that most of the fellows have since 
gone on more trips like that. I sure wish I 
could manage to get away again some time. 
You can bet that I’m doing everything I can 
to make it so that eventually 73 Magazine will 
be sponsoring some DXpeditions. Heh! Heb! 

Which brings me back to my original idea 
that the more you put into ham radio the more 
fun you will have. When I visit a chap with 
100 watts and a dipole and operate his station 
{as I have done a couple hundred times or so) 
and compare this with operating a kilowatt 
station with a good beam, there just is no 
question about who is having the most fun. It 
is like comparing the fun of a row-boat to 


Air Force Mars 
Eastern Technical Net 

Sundays: 2*4 PM EST 3295lcc*—7540ltc—15,71 SVc 

March 4—Tunnel diodes: what they ore and what 
they can do. 

March II—Tunnel diode circuitry. 

March 18—Applications of drift transistors to 
radio receivers. 

March 25—Transistorized voltage regulators. 

April I—Advantages of compactron multi-function 
tubes in electronic equipment. 

April 8—What computers can do. 
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LA FAY 


Professional Quality 
Communications Receiver 


a/.^U u.s.a. ^ 

10 MONFY nnWM • SUPERHET RECEIVER TUNES ENTIRE 
U " " BAND (50-54MC) « EFFICIENT ADJUST¬ 
ABLE NOISE LIMITER * 7 WATTS INPUT TO 6CXB PENTODE 
FINAL * NEW EFFICIENT PI-NETWORK OUTPUT WITH HI-"Q" 
TUNED CIRCUIT • SEPARATE OSCILLATOR—FINAL STAGE • AC¬ 
CESSIBLE FRONT PANEL SOCKET WITH CRYSTAL FOR 50.2 MC 
OUTPUT 

Work the entire 6 meter band with this compact new super¬ 
heterodyne transceiver. Supplied with attractive high output 
ceramic microphone and mounting brackets for mobile use. 
6 or 12 volt power supplies are available at additional 
cost for mobile operation. Built-in power supply operates on 
110-120 volts 60 cycles AC. 


• TUNES 550 KCS TO 30 MCS IN FOUR BANDS 

• BUILT-IN Q MULTIPLIER FOR CROWDED PHONE OPERATION 

• CALIBRATED ELECTRICAL BANDSPREAD ON AMATEUR BANDS 
80 THRU 10 METERS » STABLE OSCILLATOR AND BFO FOR 
CLEAR CW AND SSB RECEPTION • BUILT-IN EDGEWISE $- 
METER 

Sensitivity is 1.0 microvolt for 10 db, Signal to Noise ratio. 
Selectivity is ± 0.8 KCS at —6db with Q-MULTIPLIER. TUBES: 
6BAB—RF Amp, 6BE6 Mixer, 6BE6 OSC., 6AV6 Q-Multipller— 
BFO, 2-6BAS IF Amp., 6AV6 Det-AF Amp, ANL, 6AQ5-Audio out¬ 
put, 5Y3 Rectifier. 



LAFAYETTE HE-45 DELUXE 6-METER TRANSCEIVER 


? • Highly Sensitive Superheterodyne Receiver 

m section for 50-54 Me 
■ v • Effective Series Gate Noise Limiter 

• 3-Stage, 12-Watt Transmitter with 2E26 Final 

• Illuminated Panel Meter for Plate Current and “S” Readings 

• Pi-Network Transmitter Output 

• Built-in 117 VAC and 12 VDC Power Supplies NO 

• Push-To-Talk Ceramic Microphone MONEY 

Provides maximum convenience and flexibility in either 
mobile or fixed operation. 

LAFAYETTE HE-50 TO-METER TRANSCEIVER 

Similar to above except for 10 meler operation 


DOWN 


109.50 



LAFAYETTE HE-34 SWR 
AND FORWARD POWER 

METER 16.95 


• Reads SWR and Relative Power Output 
up to 1 KW 

• For Continuous Use in 52 Ohm Lines 

• Switch Selects SWR or Forward Power— 
No Reversing Necessary 

• Highly Compact—Only 2 1 /2X5x2 1 A" 

The ideal aid in adjusting beams, trap an¬ 
tennas, matching networks, etc., or for 
tuning transmitters for maximum output. 



LAFAYETTE HE-29A 
9-TRANSISTOR C.B. 

“WALKIE-TALKIE”™ 

39.95 2-For-78.88 

• 9 Transistors plus Diode and Thermistor 
» Transmits and Receives up to 1.5 Miles 

• Crystal Control on Transmit and Receive 

• Uses Inexpensive Penlight Batteries 

• 66 " Telescoping Antenna 

• Push-TO’Tafk Operation 

NO MONEY . Complete With Leather Case, Earphoie, 
DOWN Batteries and Crystals for Channel 10 



SEND FOR LAFAYETTE'S 
NEW 1962 CATALOG_ 


FREE! 
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LAFAYETTE RADIO, DEPT. 73L-1 
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Name 


□ Send FREE 1962 Catalog 620 featur¬ 
ing the full line of Lafayette Amateur 
Equipment 

.. enclosed for Stock No.. 
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THE WORLD 
AT YOUR 
FINGER TIPS 
with 


HERCULES 


1 



66* -THE MAGICAL 
HEIGHT 

There is a world of pleasure 
and peak performance await¬ 
ing the amateur at the magical 
height of 66\ 

The Hercules "66’' puts you 
in this area of optimum per¬ 
formance and is designed to 
keep you on the air in winds 
up to 60 MPH! Unbelievable 
but true . . .and best of all. 
No Guys! 

This super tower is designed 
to support the heaviest beams 
or stacked arrays* See chart 
below. 


LOAD 

HEIGHT 

WIND 

1 4 el. 20M 

66ft. 

70 

4el„ Duo-band 

66ft. 

70 

6 at* Tri*band 

66ft. 

70 

STACK ED ARRAYS 

2 el. 40M 

72ft. 

60 

6 el. Tri*band 

63ft. 

60 

3el. 10M full 

77ft. 

60 

3 el. 1 5M full 

70ft. 

60 

| 3 el* 2 0 m f u 11 

63ft, 

60 


TORBZ 66.3G 


4 * a ■ a 


$985.00 


Price Includes Tilt-over post 
and worm gear drive winches. 
Most extra - 

2" 0 .D, MAST 

1 Beam 8ft,OD x .156 wall $15.00 

2 Btamsl 2ft.OD x ,156 wall $21.00 

3 Beams 20ft.00 x ,250 wall $55,00 


E- Z WAY TOWERS. I nc. 

P.0. BOX 5767 TAMPA 5, FLORIDA 


that of a speed-boat. I've done a lot of low 
power dipole operating with my own station 
and I find that somehow there is no substitute 
for an antenna and an amplifier. 

For all our grumbling about “those high 
power stations,” there are relatively few hams 
that take the time and effort necessary to put 
out a first rate signal. Sam Harris W1FZJ 
always comes to mind in this respect. Sam has 
a peculiar emotional difficulty: he cannot be 
happy on any band unless he has the loudest 
signal in the world on that band. 1 haven’t 
visited him recently, but I believe he operates 
on 75M, 50-144-420-1296 me. This entails quite 
a forest of towers and beams. 

Hmmra, now lets’ see, where is that catalog? 
i’ve got to order a tower for that twenty meter 
beam and I might just as well get right at it. 

j Clubs 

Radio clubs are an integral part of our ham 
radio hobby and it behooves us to spend some 
time and energy in keeping them going the 
best way we can. Unfortunately it is far easier 
to kill off a club than make it flourish. While 
there are a few clubs that go on year after 
year in good health, we find sickly clubs more 
the rule than the exception. It would be nice 
1 if I could present you with a neat little list 
of things you should do to keep a club in 
good operating order, but I’m afraid that this 
has not yet been reduced to a science. 

though I have slept through the greater 
part of many club meetings, I have stayed 
awake enough times to arrive at some conclu¬ 
sions of my own as to what makes a club 
meeting interesting and what defeats it. The 
I one big factor in the success of a club, I feel, 
is the smoothness of operation of the executive 
committee. If this committee is running 
smoothly they will second-guess the club mem¬ 
bers on almost every item which might ordi¬ 
narily come oefore the club during a meeting 
and hash out all pro’s and con’s, sort of pre- 
digesting problems for the club. Then, during 
the meeting the results of the committee’s 
thinking can be presented, together with all 
of the factors that went into their decision. 
This should cut down tremendously on the 
amount of time that the entire club has to 
spend in discussions. 

Many clubs get all wrapped up in endless 
business meetings which seem to keep every¬ 
one engrossed at the time, but which don’t 
seem to keep members coming back for more. 
Whenever there is an argument there must 
be at least two sides. This means that every 
time you have an argument you are going to 
have losers and these chaps may have been 
voted down, but they haven’t changed their 
minds about the argument. They are still con¬ 
vinced they are right and they’ll never be 

(Turn to page 45) 
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Amateur Crystals 


Commercial Crystals 










Transmitters 

Oscillators 


... your buying 
guide for precision 
radio crystals 
and quality 
electronic 
equipment. 




•• om 
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• Citizens Band Crystals 






Converters 






Transistor Subassemblies 
Power Supplies 


Citizens Band Transceivers 


Citizens Band Antennas/Accessories 
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• EXPERIMENTERS • CITIZENS LICENSEES 

Mail today for your FREE copy of International's 1962 complete catalog. 





MFG. CO. INC. 


% 18 NORTH LEE 

111 ' 


OKLA. CI TY, OK LA. 


I! ill : |ir laii'" ■’« • ."V".. - ;• 


^ — - 





Internationa) Crystal Mfg. Co., Inc. 

18 North Lee, Oklahoma City, Okla. 

Please rush FREE 1962 International Catalog. 
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T he control of the frequency of HF trans¬ 
mitters for many years has been accom¬ 
plished by variable frequency oscillators, 
commonly called V i Os. They have been called 
many other things when their use has re¬ 
sulted in undesirable frequency stability, 
chirps and etc. that have been attributed to 
the nature of the beast rather than to the 
shortcomings of a particular unit. The one to 
be described here lias been used successfully 
in conjunction with SSB rigs on the HF Bands 
and, in this particular instance, to control the 




Irvin cj Sel igman W5UB 
^02 McNeel Rd. 

Snn Antonio 28. fe*as 


+ 150 REG 




* +I50V 
REG 



+ 6.3V 
10 VFO 


11510 

ANTENNA 

RELAY 
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Printed C’rcuif Board— Actual Size 


frequency of the author’s “Globe Hi-Bander” 
on 50 me without too much gnashing of teeth 
and tearing of hair either by the operator or 
the recipients of its results. 

The circuit used in this unit is the product 
of Don Stoner, inappropriately termed the 
“Driftless VFO.” There just “aint no such 
animal.’’ But be that as it may, and with due 
respects to my author colleague, it is a fine 
circuit; and while not “driftless” in the strict 
sense of the word, it performs admirably. I he 
VFO consists of a 12AV7 oscillator (Frank¬ 
lin type), a 6CB6 buffer and a 6AH6 doubler. 
The oscillator operates from 4.165 to 4.5 me, 
with doubler output from 8.33 to 9.00 me, 
which is satisfactory for rigs requiring xtals 
frequencies in this range, as does the “High- 
Bander.” It obtains its power from the octal 
Accessory socket at the rear of the transmit¬ 
ter. The power requirements are 25 ma at 150v 
regulated (plate) and 1.20 amps, at 6.3v 
(Fib) This can readily be secured from the 
transmitter without overloading its supply. 
The rated load of the final (120-125 ma) can 
be slightly reduced without too much loss of 
output if you are worried about the transmit¬ 
ter transformer ‘going west.’ 

The only changes from the published cir¬ 
cuit in the Sideband handbook are: 

1. The grid resistors of the 12 AV7 ai*e 
reduced to 100 K from 1 meg. (I bet that 
was a misprint.) 

2. The coupling capacitor from the buffer 
to the doubler is reduced from .001 mfd 
to 100 mmfd (Ditto) 

3. The doubler is a 6AH6 instead of a 6CB6 


to secure an increase in output. 

A cabinet, 9" x 6” x 5”, of heavy guage 
aluminum was available in the junk box. t 
did not have too many extraneous (?) holes 
and quite a few in the right places which re¬ 
sulted in its being used to house the contrap¬ 
tion. The photograph shows the placement of 
the various parts. Special care was taken to 
isolate Coil L-l from the heat producing ele¬ 
ments of the unit (tubes) in an effort to 
minimize instability clue to heating. Variable 
Capacitor, C-l was mounted on a heavy 
aluminum bracket, securely fastened to the 
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cabinet in order to eliminate mechanical fre¬ 
quency ‘shakes.’ Having on hand a number 
of etched circuit boards for this particular cir¬ 
cuit (adv.) it was decided to follow this mode 
of construction. All parts with the exception 
of Coils L-l, L-2, C-l, C-2 and C-10 are 
mounted on the 6" x 4" circuit board. Of 
course if you want to be strictly square you 
can build the unit the old-fashioned way on 
a metal chassis (ugh). It's so easy simply to 
drill holes in the circuit board, mount the parts 
in the designated spaces and solder (more 
adv.). The power cable enters the cabinet thru 
a rubber grommet and is fastened to a ter¬ 
minal strip from which leads are run to the 
P. C. board. The output is connected to a 
coax chassis connector. The coax lead to the 
transmitter is terminated in a crystal holder 
which plugs into the xtal socket of the trans¬ 
mitter. 

The power plug for connection to the Ac¬ 
cessory socket is mounted on a 2%" x 1%" 
x 2" Minibox. This box also contains the parts 
and circuitry shown in Pig. 3. The photograph 
shows the mounting arrangement. Leads are 
also provided to obtain 115 v ac to operate the 
Antenna relay. Plate voltage is automatically 
applied to the unit when the Transmitter 
Function switch is in the Tune, AM and CW 
position. Filament current is applied to the 
unit when the Transmitter AC switch on the 
gain control is turned to the “On” position. 
A separate filament transformer may be de¬ 
sired by some users in order to keep the unit 
“warm.” If such is the case, it may be out- 
boarded anywhere but on the YFO case. The 
voltage output from the transmitter measured 
470 v. on ‘Tune’ and 400 v. on AM. It is neces¬ 
sary to adjust the slide on R-8 to cause the 
OA-2 regulator, to glow in either position of 
the Transmitter Function switch. 

The oscillator of the Ill-Bander has a ten¬ 
dency to oscillate when the VFO is connected 
in the manner recommended by the manufac¬ 
turer. This is putting it rather mildly. The 
blank thing takes off like a jet airliner. It 
can be restrained by replacing the grid lead 
from the 5763 to the crystal socket with a 
piece of coax as shown in Fig. 2. It is also 
necessary to ground pin 7 of the same tube 
when using the VFO. This was accomplished 
by mounting a single pole double throw rotary 


switch in the space just above the transmitter 
crystal socket and wiring as shown in Fig. 2. 

With the coil and capacitor values given 
the V FO covers 50 to 54 me in the full l8Q a 
rotation of C-l. As a result 50.0 to 51.0 me 
is about 45 degrees of the dial. If more spread 
on this portion of the band is desired by those 
who only populate that section of the band, 
C-l should be made smaller and C-2 larger 
until the desired spread is obtained. However, 
it should be remembered that lots of DX was 
worked when the band was from 56-60 me 
and the high end of the present band is open 
more often than most people realize it. 

The unit was connected to the power socket 
and “warmed up” for about an hour before 
calibration. This was done with the transmit¬ 
ter function switch in the “Tune” position. 
The VFO can also be stabilized by running 
filament voltage from a separate source for 
a similar period. The re-set accuracy of the 
unit depends largely upon the mechanical 
stability of the dial. However, do not rely 
entirely upon your receiver or YFO calibration 
for good accuracy. A good frequency meter 
is indispensable if you must operate close to 
the band edges on any band. The following 
frequencies are given as an aid to calibration 
and hold only where the final frequency is the 
16th multiple of the starting frequency: 


VFO Frequency 

8.333 me 
8.416 me 
8.500 me 
8.583 me 
8.667 me 
8.750 me 
8.834 me 
8.917 me 
9,000 me 


Operation Frequency 
50.0 me (Band edge) 

50.5 me 
51.0 me 

51.5 me 
52.0 me 

52.5 me 
53.0 me 

53.5 me 

54.0 me (Band Edge) * 


No checks were made to determine how 
many cycles the frequency changed per de¬ 
gree or temperature rise. It has given satis¬ 
factory results as judged by the lack of 
squawks begotten by excessive dial twisting 
to keep track of its signal. The only one re¬ 
ceived was when the electric fan in the shack 
was too close ,to it and wobbled the frequency 
at a 60 cycle rate. So beware of fans in the 
Ides of August but have fun in busting in on 
your rivals choice DX. 


f, C. Board including tube sockets available from Irving 
Electronics, PXK Box 9222, San Antonio A, 7Yi\ for $2.25 
postpaid* 

Fig* I—All resistors carbon except as noted. 

Cl—Hammarlund MC-35S (remove all but One rotor and 
2 stator plutes j. 

V2 —75 mmfd silver mica. 

< If)— ’35 mmfd variable ( Ham mar lurid HF 35). 

C12—-36 mmfd ceramic. 

SI—SPDT rotary switch (CRL no. 1460), 
hi—27 Turns #24 enamel close wound on National 
XR6G slug tuned form—1" dia* x 1%" long. 

L2—9/16 length of close wound on Vi slug tuned 

form. 
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^ .| 99'er 6 Mefer 

^ I TRANSCEIVER 

•- •*' ■ A true ham station, ideal 

•; for both fixed station and 

_ a a- * I mobile operation. 

T li T Double conversion superhet 

a *o p •* ,. • I gives you extreme selectivity 

and freedom from images 
and cross modulation. 
Transmitter section has an 
ultra-stable crystal oscillator which also may he controlled by 
external VFO. 

Efficient, fully modulated S watt final works into flexible Pi 
network tank circuit. Large S meter serves for transmitter 
tune-up procedure. 

Amateur net orice S139.9S 


"Wonder Bar" 10 Meter Antenna 

As featured in Nor. 195$ CIST. Complete with 8 t W 
3013 Mlmductor. Only 8 ft. long for 10 motors. 

m. 5 las. 

Amateur Net S7.85 


PRECISION PLANETARY-VERNIER 

for exceptionally fine tuning 

Superb craftsmanship by Jackson Bros, 
ol England. Balt bearing drive, V«" 
die. shaft, iw long, «;1 ratio, 
vy FB for tine tuning. Easily adapt* 
able to any shaft. Comparable 
%^-Wluo — $5.95. 

Amoteur Net $1.50 eo. 
10 for $13.50 


COAX DIPOLE ^ 
DRI-FIT CONNECTOR 

ideal connector for dipole antennas. Com¬ 
pletely moisture-proof, one-piece aluminum 
alloy construction. Handles power to maxi¬ 
mum legal limits. Can be installed easily 
in a few minutes. For use with coaxial 
cables RG-8, RG-58. RC-11 or RG-59, 0 [ with 
300-ohm twin lead. Has eye pull up for 
inverted V’s. Weight, 2 or. 

Net Each $2.95 


Shown 

approximately actual size 


PRECISION BALL DRIVE DIAL ” 

Another superb product of Jackson 
Bros, of England. 4" dia. dial with 6:1 
ball drive ratio. Fits standard Vo" 
shaft. For that velvet touch... 

Hr Amoteur Net $3.95 


GENERATOR NOISE 

FILTERS 


Tunable filter for G, 12 or 24 volt 
generators; stops noise in mobile 
gear caused by generator brushes. 
For aircraft, amateur, c-8 and in¬ 
dustrial mobile uses. Conserva¬ 
tively rated at 30 amps. Phenolic 
coil form, brass hardware and die 
cast mtg. bracket easily installed. 
Cesco Model 3-30 (Standard, 3-30 
me) or 30-80 {High Fre- CO OC 
quency, 30-60 me) Net Each J/.JJ 

Cesco Model 2-3 (Marine, CC QC 


—Versatile Miniature Transformer 

^55§h Same as used In W2EWL SSB Rig — March 

195S QST, Three sets of CT windings for 
I ifr‘1 3 combination of Impedances: 600 ohms, 

5200 ohms, 22000 ohms. (By using center- 
Irik’if taps the Impedances are quartered.) The 

Ideal transformer for a SSB transmitter. 
Other uses: interstage, transistor, high 
impedance choke, line to grid or plate, 
W etc. Size only 2" h, x w w. i W d. 

qvmnr New and fuM * * ft| * wed - 

. , .. .. Amateur Net $1.39 lft . 

3 for $3.49 10 lor $10.75 

ARROW Authorized distributor of HiATHKIT equipment 


WAIL ORDERS PROMPTLY PROCESSIE 
SAME DAY SHIPMENT FROM STOCK 




F JjA jjk- Jp 


_■ , 

IfjgTisl. r 

JEE 

h. . 1 


rfJI! “ij!!*"- - _r 



TO SAVE C.O.D. CHARGES. PLEASE INCLUDE SUFFICIENT 
POSTAGE WITH YOUR ORDER ANY EXTRA MONEY WILL BE 
RETURNED, 

ALL PRICES F.O.B. N* Y* t 
Arrow's Export Deph Ships To Ail Part* Of The WorWI 
Prices Subject To Change Without Notice 





65 Cortlandt Street, New York 7, N. Y, • Olgby 9-4730 
525 Jericho Turnpike, Mineoia, N. Y. • Pioneer 6-8686 






















































PSSTf LOOKING FOR A GOOD 
SIX METER CONVERTER? 


i he Tapetone Electronic Lab¬ 
oratories, Inc., manufactures the 
finest quality UHF and VIIF 
converters for Radio Amateurs. 
For many years our products 
have been used world wide by 
Space explorers and outstanding 
Amateurs. Our sterling reputa¬ 
tion is maintained by producing 
the World’s best YHF converters. 


We 11 link the TELeo 
201 is the best you 
can buy. It wasn’t de¬ 
signed to be a Cadil¬ 
lac. It was intended 
to be used by hams 
who wanted the very 
best performance on 
six meters. 

If it would have 
helped the perform¬ 
ance to gold plate t he 
chassis we would 
have. 



Other products 
available 
from TELco 

XC-144, 2 meter, 417A 
converter, 2.8 db, 35 db 
gain.Price $150.00 

Model 10 OK, rack 
mounted 417A con¬ 
verter. Available in the 
range 30 MC to 220 
MC. The finest avail¬ 
able.Price $475.00 


If two or three more nuvistors could serve 
any useful function we would have used 

m 

them. 

In short, the 201 was designed for per¬ 
formance, not price. 

Your check for $37.40 will bring you the 
TELco 201 post paid. Make check pay¬ 
able to: 


Model 100A, rack mounted. 8058 nuvistor 
front end. Available 200 MC to 1000 -MC. 

Price $485.00 

SIJ50 Heterodyne SSP* converter. 25 watts 
output. Less power supply.Price $85.00 

Model 202, 2 meter converter, overload proof 
companion to the Model 201. Less power sup¬ 
ply. Price $15.00 

Model 206, noise blanker. For use with six 
and two meter converters. Eliminates pulse 
type noise..Price $65.00 


TAPETONE ELECTRONIC LABORATORIES, INC. 

99 ELM STREET • WEST NEWTON 65 • MASSACHUSETTS 
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Hiverter 50 

CHECK THESE 


PREVERTER 50 & 144 

FEATU RES 


Uses Low noise PJrilco Transistor - less than 3 Ob on 
6M, 3,5 Db on 2M 

Efficient- Requires 1.25 Mo a! 12 V. DC 

Input and output 50 Ohm, with connectors for RG 8/U 

Bandpass circuitry gives full 4 Me response on 
both Bonds. 

Rugged and tow Joss construction with silver plated 
chassis and input circuits. 

COMPLETE INFORMATION 

HIVERTER-COMPLETE WITH TUBES AND 

CRYSTAL, LESS POWER SUPPLY . . $99.50 

3 Db PAD-FOR 20-50 WATT 

EXCITERS .$ 6.00 

6 Db PAD-FOR 50-100 WATT 

EXCITERS .$ 10.50 

PREVERTER 50-6 METER PREAMP . . . $14.95 

PREVERTER 144-2 METER PREAMP. . . $ 14.95 


IRVING ELECTRONICS CO 

P.O.Box 9222 San Antonio 4 Texas 


/ Extends use of your present 14 Me 55B, AM and CW 
Transmitter to 50 Me Bond 

4 Tubes: 6CL6 Oscillator, 5763 Mixer, and 6146 
linear Amp., with 2-OB-2 Regulators. 

4 Pi-Nel Output to match 50-100 ohm Antenna load 

4 Cabincl Siie: 8 " x 7” x J O" 


4 Power Supply Requirements; IHeothkit HR-20 1 or similar! 
6.3 V. AC-2.7 Amps {Filaments! 

300 V. DC-60 Ma. 40« -Mixer? 

600 V. DC-120 Ma. {Amplifier! 

-1 30 V. DC (Amp. Bios) 


WRITE FOR 
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Supply 

Vernon Trexfer W5IUR 
2459-A 45th 

Los Alamos, New Mexico 

A stable bias ii' needed if you run your 
linear amplifier class AB2. As the tubes 
draw grid current the bias supply voltage 
must not change, the bias supply must present 
a low' impedance to this grid current, other¬ 
wise distortion will result. The regulated bias 
supply is very convenient when you need to 
set the plate idling current at some specific 
value in linear operation. 

A battery could be used for this service, 
however if you need to change the voltage for 
different operating parameters or run your 
amplifier Class A through C as the need arises, 
you will need a variable bias supply. Batteries 
also have a tendency to change in time when 
used as a bias supply. 

Some electronic bias supplies do not have a 



Calls of 


Most radio amateurs are familiar with the 
present system by which the FCC issues radio 
call letters. For any given district in the 48 
contiguous states, the “W” calls are issued 
from (numeral) A A through (numeral) ZZZ, 
skipping the letter X, to holders of Extra, Ad¬ 
vanced, General, Conditional, and Techni¬ 
cian Class licensees. “WN” calls are given to 
Novice Class licensees. When this series is 
used up, the FCC shifts to “K” and “KN” and 
repeats the process. The next step is the “WA” 
and “WV” series. 

It has not always been so simple, though. 
In past years distinctive calls were issued for 
now-forgotten special purposes. Did you know 
that for many years the “Y” block of calls 
(like W5YJ) was not issued to stations owned 


great enough voltage change to meet the dif¬ 
ferent operating classes when using large 
tubes such as the 4-250A, etc. 

With these requirements in mind, a variable 
voltage bias supply was developed for a grid 
current range of 0 to 70 ma and a voltage 
range of -20 to -120 volts, and an impedance 
of 4 to 6 ohms presented to the amplifier grid 
circuit. 

The circuit is unique in that it uses small 
NE-2 neon bulbs to hold various critical volt¬ 
ages constant. A 5051 voltage regulator tube 
is used because of its higher current rating 
as compared to a NE-2 in one location in the 
circuit. The circuit gives the various voltages 
and currents to expect at different points, and 
should be self-explanatory. 

The 12AX7 is used as a sensing unit to vary 
the resistance of the 6AS7 so that as the grid 
current changes the impedance presented by 
the 6AST does not vary, thereby presenting a 
constant impedance to the grid circuit for 
varying currents. 

The author has used this circuit for almost 
a year in a pair of 810 modulator tubes and a 
final rf amplifier using a pair of 4-250A run¬ 
ning class A, AB. and AB- and Class C and 
has been very pleased with the results. 

Other Hams have built the supply and only 
one problem has presented itself, the four 
NE-2 in series sometimes do not light prop¬ 
erly. If this occurs, substitution of other 
NE-2’s will cure the problem. 

Be sure to follow the polarity marking on 
the schematic for the eleetrolytics. It is very 
convenient to bring the potentiometer to set 
the bias out the front panel of your amplifier. 
Be sure to shield the leads to this pot. 

I he power supply for the bias supply is 
voltage regulated and the current through the 
two VR tubes is set for 15 ma with the bias 
supply operating but not in use. 

The author is indebted to Dr. Ralph Part¬ 
ridge for assistance on this project. 

. . . W5IUR 


the Past 

by individuals but was reserved for colleges, 
universities, and other institutions of learning? 
The “X” block has always been reserved for 
non-amateur, experimental stations. Until the 
mid-thirties, “Z” calls were issued only to 
holders of a “Special Class” station license 
which authorized additional privileges, usually 
as to operational frequencies. 

Portable and mobile operation required addi¬ 
tional station licenses and call letters. “W10” 
(W ten) calls were issued for aircraft mobile 
operation in all call districts. Call letters for 
portable operation outside of your own call 
area began with the letters “ZZ”. This meant 
that some calls had four letters after the 
numeral (like W(IZZAJ). 

. . . W5EHC 
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HAMMAflLLIMO 


keyeb hk*ib 




All-transistorized. Self-contained 
batter/ supply 

Adjustable “personal touch" ratio for 
dots/dashes 

Instantly adjustable speed range 

Pleasing sidetone signal with adjustable 
volume for monitoring or code practice 

Only T wide, W deep and 2%" high 


the returns are in...* 


Someone had to do it—so Ham- 
mariund did it! The new Hammar- 
lund HK-1B Electronic Keyer represents the latest 
advance in electronic sending. Its distinctive “per¬ 
sonal touch'' control takes the “robot” feel out of 
your messages. Its wide range of speeds and versa¬ 
tility makes it ideal for expert and novice alike. 

See it and try it at your Hammarlund dealer now... 


you'll like what you find... 0nly 


$0095 less battery 

V u Amateur net 


VOTED FIRST IN EACH CLASS... 


for general coverage ... 


... for amateur coverage 



HQ-180 


The superb 18-tube superheterodyne that offers professional 
performance in every mode of reception from .54 to 30 MGS* 
This is the receiver that is full of features for every opera¬ 
tional trick in the book! Voted best by far! ■ * 429 °° 


Only 


HQ-170 



The one ana onTy receiver offering so much for SSB and 
AM MCW. Fuli coverage of 6, 10, 15, 20, 40, 80 and 160 
meter bands. Voted most popular, most wanted receiver at 

any price. . $0 CQOO 

dvv Amateur net 


Only 


24 hour clock-timer—$10 optional 


According to the latest independent survey. 




WRITE FOR YOUR FREE COPY OF THE BRAND-NEW COMPLETE LINE CATALOG.., 

Join us at the Single Sideband Amateur Radio Association 
Hamfest and Dinner. Staiier Hilton Hotel, S.Y.C. March 27, 1962 , 

HAMMARLUND 

MANUFACTURING COMPANY, INC. 

A Giannini Scientific Company 

53 West 23rd Street, New York 10, N. Y- 



Established WW 
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How to Check Transistors 
with an Ohmmeter 


or: Let's Cheat 


Don &ra,son -V9QKC 
2144 East 12th Street 
Indianapolis I, Indiana 


W hat the ham needs is a good go-no-go 
way of checking transistors with a piece 
of gear that he already has. Most transistor 
testers give you all sorts of exotic numbers 
and are expensive. What we want is a method 
to cheat and get a good idea of the quality of 
the transistor for the least fuss and cost. 

First let’s examine the transistor to see 
what is available to measure. Fig. 1 shows the 
equivalent configuration of a PNP transistor. 
You will note that it is shown as two diodes, 
the emitter and collector with a common cath¬ 
ode, the base This is actually how the trans¬ 
istor is made. It operates by injecting a little 
current into the base which controls the num¬ 
ber of electrons that flow from the collector 
to emitter. This, basically, is all there is to 
transistor action. 

At first glance it would appear that, since 
the transistor is just really two diodes, we 
could just take an ohmmeter and measure the 
forward and backward resistances of the two 
diodes. We would set it up as in Fig. 2 and 
if the transistor were good we could expect 
results like those shown. This test will give 
us some information about the operation of the 
emitter-base and collector-base diodes but 
leaves us in the dark whether it has even any 
gain or not. In other words it does not test 
the basic operation of the transistor. In fact 
the transistor can have a collector to emitter 
short and still have good diode action on both 
the emitter and collector. Well, you say, “Why 
not measure between the emitter and collector, 
that will surely detect a short.” Sure it will, 
but define a short. Remember that now we are 
not measuring the ratio of forward to back¬ 
ward resistance, but the backward leakage re¬ 
sistance of one diode in series with the forward 

COLLECTOR -COLLECTOR 

BASE-£_n BASE- 

-EMITTER \3*-EMITTER 

PNP Pffp 

Fig, I. At the left Is the symbol of s standard 
PNP transistor. At the right is the equivalent 
physical configuration of this transistor. Note 
that it is actually two diodes tied to a common 
point, the base. 


resistance of another diode. What will be a 
good number for one transistor will be a dead 
short for another. There would be a tremendous 
variation in this resistance from a small sig¬ 
nal silicon rf amplifier to a germanium audio 
power amplifier. And we still know nothing 
about whether the thing will amplify or not. 
Besides, the manufacturer does not normally 
give such data anyway. What we want is a 
foolproof method of deciding if the thing is 
“transistoring” even though it was invented 
in Russia in 1983. 



PNP 


OHMMETER 


BASE 

COLLECTOR 

RESISTANCE 


BASE 

EMITTER 

resistance 

+ 


HIGH 


+ 

- 

HIGH 

— 

+ 

LOW 


— 

+ 

LOW 


Well then, let's set the thing up in a circuit 
like it is supposed to work and squirt some 
current into the base to see if the current go¬ 
ing through the collector-emitter leads does 
increase. If we are careful about polarity we 
can use our trusty ohmmeter to do this. An 
ohmmeter is nothing but a battery in series 
with a resistance and a meter. Assuming that 
we want to test an NPN transistor we merely 
place the positive test lead on the collector 
and the negative lead on the emitter. A small 
amount of leakage current will flow which will 
be indicated as a resistance on the ohmmeter. 
The theory says that if we apply a positive 
voltage to the base the current in the collec¬ 
tor-emitter circuit should increase. Well that’s 
easy enough to do, just push the base lead 
over until it touches the positive collector 
lead. If the transistor has any gain the col¬ 
lector-emitter current should increase. Of 
course since we are using an ohmmeter our 
indication will be a decrease in resistance. As 
a further check push the base lead over and 
touch the emitter lead. This effectively grounds 
the base and the current in the collector- 
emitter circuit should decrease from the value 
of current with the base left floating. This, 
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HY-TRACK 

YOU CRANK THE ANTENNA 
UP THE TOWER 

DESIGNED FOR HAMS WHO: 

1) like to tune up or change 
beams now and then, 

2) are allergic to falling off tow¬ 
ers. 

3) have dependents, but not 
quite enough insurance. 


YOUR ROTATOR AND 
BEAMS CRANK UP AND 
DOWN THE TOWER ON 
A TRACK, LOCKING 
ANY HEIGHT. 


AT 


KTV Hy-Track at K9UZG 

Joe says, "Two of us put the whole 
tower up in just 40 minutes! It has real¬ 
ly been swell. I'm always working on my 
antenna or putting up something new. 
The Hy-Track lets the antenna come 
down real easy. When a big wind 
comes along I let 'er down and don't 
have to worry." 

Write for specs & prices 

KTV Towers 

Sullivan, Illinois 
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of course will be indicated as an increase in 
resistance on our ohmmeter. 

Notice that all of these measurements are 
relative to each other, we don’t have to have 
any data or “reference.” Actually in each con¬ 
figuration you are measuring a basic para¬ 
meter of the transistor, and, if you happened 
to have the curves for that transistor, you 
could check them. In the first configuration 
with the base open the measured parameter is 
Ire, current through the collector-emitter with 
the base open. The second configuration with 
the base tied to the collector is actually a 
measurement of the transistor’s beta. (The 
manufacturer usually calls this hf*). The third 
configuration is a measurement of Ices, current 
through the collector-emitter with the base 
shorted to ground. 

It is a bit hard to obtain exact numbers on 
these parameters as we are looking at a linear 
representation of basically a logarithmic de¬ 
vice. If the collector-emitter current does go 
up when we apply the proper bias to the base 
we know that the device has a beta and it is 
“tr ansistoring.” This information is aug¬ 
mented by the action of the current when the 
base is grounded. On a dc basis we can now 
select a “hot” transistor from several of a 
similar type by picking the one that shows the 
greatest resistance change. 



OHMMETER ohmmeter 


RNP TRANSISTOR NPN TRANSISTOR 

Fig. 3. With ohmmeter in R x 100 scale (as¬ 
suming that the meter uses a M /2 volt battery) 
a good transistor will be indicated by a de¬ 
crease in resistance when the base lead is 
touched to the collector and a small increase 
in resistance when the base lead is touched 
to the emitter. 


Now’ that we have examined the basic idea 
let us look at the details. Fig. 3 shows the 
basic circuit using both NPN and PNP trans¬ 
istors. In each case proper transistor action 
is indicated by the resistance going down when 
the base is connected to the collector and up 
when the base is connected to the emitter. 
Normally the resistance change when the base 
is connected to the collector will be several 
times greater than the resistance change when 
the base is connected to the emitter. 

One important question that must be an¬ 
swered is which resistance scale should be 
used. This depends entirely upon the voltage 
used by the ohmmeter and the internal resist¬ 
ance of the ohmmeter. The mid-scale resistance 
reading on the ohmmeter dial is the internal 
resistance of the ohmmeter circuit on that 
range. The maximum current will therefore 
be the battery voltage divided by this resist¬ 


ance. On most ohmmeters this is 1500 ohms 
on the times one hundred scale. This coupled 
with the almost standard \ x fa volt battery 
means that no more than one milliampere of 
current can flow. Since even the lowest pow¬ 
ered transistors are almost always rated at 
one milliampere at least, this means that R X 
H'O is the logical scale on w’hich to start. It 
will be impossible to injure most transistors 
with one milliampere no matter how it is 
connected. 

On germanium transistors, especially power 
transistors, it will probably be necessary to 
switch to a lower resistance scale to get a 
useable reading. Usually you need not worry 
about burning the transistor up with exces¬ 
sive current as power transistors are designed 
to stand far more than the 100 milliamperes 
or so of the normal ohmmeter on the R X 1 
scale. On the other hand these new, small sig¬ 
nal silicon transistors have such small leakage 
currents that it is often impossible to get any 
reading with the base open and using the 
R X 100 scale. This need not be a deterrent 
however, just go right ahead and touch the 
base lead to the collector, the ohmmeter 
should now read something downscale from 
the infinity mark indicating a good transistor. 
You can switch to a higher resistance scale, 
but care must be taken that the voltage ratings 
of the transistor will not be exceeded as nor¬ 
mally a higher battery voltage is used on the 
higher resistance ranges. 

Incidently almost all ohmmeters with the 
exception of the Simpson model 260 have their 
polarities reversed on ohms. That is, the black 
or common lead is tied to the positive side of 
the battery and the red lead is tied to the 
negative side of the battery. If you are in 
doubt as to your particular meter and do not 
have a separate meter to check, don't despair, 
just lind an old diode that is marked and 
measure it’s resistance. In one position the 
resistance will be low and in the other position 
the resistance will be high. The negative lead 
on your ohmmeter will be the one that is on 
the cathode of the diode when it is in the low- 
resistance position. The cathode end of a diode 
is usually marked with a black band. In any 
case it is the lead opposite the arrow in the 
diode symbol. 

Fig. 4 shows the standardized lead config¬ 
urations for most transistors. Unfortunately 
some transistors, especially the high power 
ones, do not follow a standard lead pattern. 
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Hg + 4. Standard transistor lead configuration 
—all views of transistors from bottom. 
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Normally in these the collector is tied to the 
case and the larger of the two leads is the 
emitter. In case you cannot decide which lead 
is which, try the original ohmmeter test on 
the diodes. Measure the resistance between any 
two leads, reverse the leads and measure 
again. If there is a large difference in the 
readings, one of your transistor leads is the 
base. The lead that shows a difference in for¬ 
ward to backward resistance to both of the 
other leads is the base. The two leads that 
show no or the least difference are the collec¬ 
tor and emitter. 

By knowing which lead is the base you can 
try the other two leads both ways to see 
which polarity gives a resistance decrease 
when the base is connected to the negative 
terminal. Assuming that you are dealing with 
a PNP device (which will be true 99 and 
44/10091 of the time for commercial transis¬ 
tors) the collector is the lead tied to the nega¬ 
tive terminal. 

This method, while not the world’s best, is 
probably the world’s cheapest, especially if 
you already own an ohmmeter! It certainly is 
as good as these cheap transistor testers one 
sees flooding the market, anti a good deal 
handier. You just have to know how to cheat. 

I would like to thank Mr. Jerrold Ford for 
the original idea and Mr. Robert Atherton for 
his help. 

. . . W9QKC 
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He has more fun.,. he has the phone patch with the most 
unique switch. Now for the first time: A tape recorder can be 
switched directly into phone patch conversations. Both sides 
of a QSO can be tape recorded. 

With the Waters Universal Hybrid Coupler the tape recorder is 
now "an insider” and an integral part of your rig. The Waters 
Universal Hybrid Coupler not only performs as a phone patch 
but outpaces it by far. 

This versatile network requires no power. A single 6-position 
switch controls all modes of operation including phone patch 
and tape recorder functions. No equipment changes needed for 
installation in any A.M. or single-sideband system. 

The two-tone grey metallic case 614" wide, 2%" high, 8%” 
deep, may be mounted either horizontally or vertically by re¬ 
versing face plate. Theory of operation included with easy-to- 
follow installation and set-up instructions. Price $49.50. 

WATERS MANUFACTURING, INC. 

WayJand, Mass. 
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Mobile 2A ; KMC 

Radar Receiver 


I N January 1958 issue of CQ, Don Stoner 
W6TNS, described a radar trap receiver. 
The receiver described here, is the same prin¬ 
ciple, but higher gain, 

A slot antenna picks up the signal and 
transmits it into a piece of waveguide where 
it is detected to audio by a simple diode de¬ 
tector. I’he audio output of the detector is 
then amplified through a six stage high gain 
transistor audio amplifier, perhaps as much 
as one hundred DB, and fed into a one and 
one half inch PM speaker. 

Only a modulated signal can be heard in the 
speaker, as no BFO or equal was put in this 
unit. 

Military radars are normally modulated by 
their pulse repetition rate, and can be heard 
very well by this receiver. However, police 
radar is normally unmodulated. They depend 
on the doppler effect to give a tone propor¬ 
tional to the speed. 

■ his tone will be equal to 86.4 times the 
speed in miles per hour, divided by the wave¬ 
length in centimeters, (fa = 86.4 V) , 



At 2.455 kmc and 60 mph the tone will be 
440 cycles. So, if you hear a high tone in 
your radar trap receiver you are in the beam 
of a police radar and going fast. 

The wave guide arrangement was designed 
by Ted Tillman K6AZU, Jennings Radio’s 
VHP engineer. A small screw type trimmer 
capacitor is located down the waveguide a 
quarter wavelength from the slot (antenna). 
This trimmer then acts like an inductance in 
parallel with the slot, making it electrically 
shorter. So, the slot is made slightly longer 
than a half wave length and tuned in with the 
trimmer capacity. The diode detector is located 
in the waveguide a quarter wave from the 
hack of the waveguide. The slot antenna is a 
half wavelength long, plus about 5%. These 
three dimensions, the spacing of the trimmer 
and the diode and the length of the slot, are 
the only critical dimensions in the waveguide. 
The cross section is not at all critical. If you 



L_* 23_ f 


* x> 

L -a J 

t 

4 

^32 

1 

2f 

1 1 


J 

r 

i 


\ 1 

SOFT SOLDERED CORNERS 

APPROX i.T* X 34" ID • 


t \/4 




t 


I "£ fM4 STANDARD DIMENSIONS PC* 2 2-3 3 KMC'17" X 3 <4“ 


thru 
cap Mouwm 


T 

AJ4 


wtingJI * 

TRIMMER I s/, € 

CAP MOUNTING^ _ a J 


I 


t 

5/0 

-JL 


A/4 

L 


J8 


73 MAGAZINE 














































TOPAZ 250 WATT 
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* Epotjed roagoetic components 

• Epwy iiberglu js prinlcil circuit board 

* AcuKMibie rai^or*, t»ondeu£cr$ and transistors 

• Rcffulflted drive power for extra Jong life 

Jirirl hteb 


and high c-fBmeticy 5!S 

* itarRnditiofigih* gtmmrue&i a^amirt defect* 
:ri ITUumi*and workmanship for i 
-jf t» months 


The Tnp.tx HOW sLitir converter operates the majority of mobile transmitters and receivers Through 
new nmeepts in converter rircaitry ‘ thii> unit delivers more walls per dollar than any comparable 
unit [j. ftdiUtiun. il h smaller and fighter in weight. Also it is higher in otficicncy. This means increased 
savings through Ion get life of bat Leri?* and generators. 

Its 120 volt, 4(10 CPS square wave acce&ftory winding will operate various military surplus equipment. 
Also. thi'- output ran In* readily rectified, filtered and used as a separate source of DC power. Space is 
pro*idt d for ibis feature <m the printed circuit board I)iagrams are supplied so that the individual can 
supi*!v hi - owm ratification circuitry for a 130 volt DC bias supply* 

specifications: 

Model ClOW 

Input requirements: Voltage 11 - 15 VDC, IS volts nominal 

Outputs : BOO VDC (415 MA maximum) 

300 VDC (500 MA maximum) 

120 VAC, 400 CPS square wave 

( bias or accessories - 50 VA maximum ) 

Efficiency: 85% Fused 

1 V eight: approxim atdy 7 i bs, Power output: 250 watts 

Dimensions: S'Ym n x4* m xG&* 

note: Any combination of above outputs — up to 250 VA total maximum* 

F,Q.l.tad«fy MODEL ClOW PRICE $79.50 

California Rtiidtnl* Add S3.IS Sak i Tcx r Encfau S3 /or insured Partrl Pv*t Prepaid. So C.0D Order*. 


The Model ClQWG is similar to the Model ClOW, but has an additional 0 -120 VDC 
adjustable output . AM other specifications are identical 

Outputs: GOO VDC f maximum 415 MA) 

300 VDC (maximum 500MA) 

0 -120 VDC (plus or minus, 50 VA maximum) 


T.Q. B. factory MODEL ClOWG PRICE $89.50 

California Ritittr n r> Add $ J i-d 5L- r c* Tax. Enclotr f /c-r Insured Potcet Pott Prepaid. So C.O.D. Order*, 

'patent applied for 

TRANSFORMER PRODUCTS, inc. 

33<tf HOUSTON ST t SAN DIEGO 10, CALIFORNIA * CYpress 

Available from local electronics distributor* 



lay out a piece of .022 copper as shown in the 
stretchout, fold it and solder it, the dimensions 
will he close enough to work O.K. 

The 1N21B detector mounting is a strictly 
off the cuff arrangement—quick, easy, and 
practical. A fancier arrangement could be 
made, but probably would work little better. 
The large end of the diode is gripped by a 
small fuse clip. The other end is gripped by 
a pin taken from an octal tube socket and 
soldered to the terminal of the feed through 
capacitor (see picture). 

Police radar assignments are 2,155 kmc and 
10.55 kmc. This unit is tuned to 2.455 kmc, 
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however the slide rule indicates that on 10.55 
kmc, the slot i.s approximately four half wave¬ 
lengths long, and the location of the diode and 
trimmer is approximately five quarter wave¬ 
lengths. Thus this box can be expected to 
respond after a fashion on 10.55 kmc too. The 
size of the waveguide is not correct and the 
mechanical mounting of the diode is poor for 
this frequency though. 

The police radar units send out (usually) a 
horizontally polarized signal. To receive hori¬ 
zontally polarized signals on a slot antenna, 
the slot should be vertical. In this case the unit 
is mounted on an arm so it can be turned 
either horizontal or vertical but is usually 
kept at 45 degrees to pick up either polariza- 
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tion, but with less sensitivity. The suction 
cups hold the unit in place on the dash, look¬ 
ing through the windshield. 

After the detector, the rest of the unit is 
a sensitive high gain transistor audio ampli¬ 
fier. In this case a centralab TA-12-B four 
stage pre amp was used, followed by a 2N1.00 
transistor amplifier and a 2N278 power tran¬ 
sistor output stage. 

The amplifiers and speaker were “jammed" 
into a small California Chassis Company utili¬ 
ty box 2-%'' x l-%" x 4- 1 4". The construction 
is non-critical. A pair of wires to a cigar 
lighter plug makes for quick installation. 
Polarity must be observed. 

Provision was made to ground the case to 
either the positive or negative input lead to 
allow for either positive or negative ground in 
the car. This unit will operate on either 7.(1 
volts (6 volt system) or 15.2 volts (12 volt 
system). It works OK at reduced volume on 
6 volts. 

rhe 2N10D transistor stage is heavily biased 
causing severe harmonic distortion. This re¬ 
sults in output in the speaker from lower 
audio frequencies than would normally be 
audible. 

This speed trap receiver was built as a 
matter of interest. There is no real need for 
one in this area as speed traps are uncommon 
here. In fact, in six months time I still haven’t 
found one to test the unit on so cannot report 
on the sensitivity of the unit. However, it 
should be quite sensitive as it receives military 
radar from Moffett field 20 miles away with 
ease. I wonder how many megawatts of power 
they run? . . . W6JAT 

Editor’s Note 

My great interest in the UHF's naturally 
eaused me to invest in one of the “Radar Sen¬ 
try” receivers when they first came out . Being 
interested in DX I now have one of their veto 
improved models. / find it. very fascinating to 
drive along and listen far radar signals from 
airports, planes, ships and OTHER sources. 
On the off chance that you , as amateurs , may 
be interested in listening in on the I MF’s 1 
am publishing this article on a home made re¬ 
ceiver. 

You may occasionally hear some of the po¬ 
lice radar systems with this receiver. These 
arc used for checking traffic speeds and will be 
of little or no interest to you. If you are in¬ 
terested in the equipment they are using yon 
might slow down a bit just to see it as yon 
pass. 

Perhaps some of you VHP experimenters 
will come up with a small portable low /jo le¬ 
ered transmitter for our 2500 me band which 
can be used in the car to communicate with 
other amateurs who are monitoring this in¬ 
triguing band . 

. . . wayne 
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OPERATE MOBILE 


WITH 



FIXED STATION 


ON 


10-15-30-40-75 METERS 


NEW-TRONICS 

MOBILE ANTENNA 


You can reach unlimited distances and get unusual 
voice quality On every band with this new mobile an¬ 
tenna assembly H Buy only the mast and resonators for 
the bands you operate. No need for matching devices, 
no feed line length problems. Use any length of 52 ohm 
cable. This is a new, efficient concept of center loading. 

Each of the five resonators has a corf specially designed 
for maximum radiation for a particular band. Center 
frequency tuning is by means of an adjustable stainless 
steel rod in the resonator. 

The 54-inch fold over, heat treated, Vz" aluminum mast 
permits instantaneous interchange of resonators. Fold 
ing over the mast prevents striking of overhead objects. 

When opened to full height, the two sections of the permanently hinged mast are held rigidly in the 
vertical position by a shake proof sleeve arrangement. Mast has 24 base stud to fit all standard 
mobile mounts. SWR Is less than 2 to 1 for any center frequency range within the band. Power rating is 
75 watts for AM and 150 watts for SSB. 

ANTENNA ASSEMBLY CONSISTS OF: 



Part No. 

Description 

Total Height of Antenna 

Amateur Net 

M0>1 

54" Mast folds at 15" from base 

(For Rear Deck or Fender Mount) 

$ 7.95 

MO-2 

54" Mast folds at 27" from base 

(For Bumper Mount) 

7.95 

RM 10 

10 Meter Resonator 

Maximum 80" — Minimum 75" 

5.95 

RM-15 

15 Meter Resonator 

Maximum 81" — Minimum 76" 

6.95 

RM-20 

20 Meter Resonator 

Maximum 83" — Minimum 78" 

7.95 

RM-40 

40 Meter Resonator 

Maximum 92” — Minimum 87" 1 

9.95 

RM75 

75 Meter Resonator 

Maximum 97" — Minimum 91" j 

11 95 


ANY MAST OR RESONATOR MAY BE PURCHASED SEPARATELY. 


FITS MORE CARS THAN ANY OTHER BUMPER MOUNT! 


MODEL BM-1 Flat alloy steel strap fits tightly against any shape bumper yet 
is inconspicuous. Length of strap permits its attachment to both large and 
small bumpers. 

Assembly is held in place by two "J M bolts at the top of the bumper and strap 
clamp at the bottom. "J'* bolts may be inserted between top of bumper and car 
body where clearance is as low as V4*\ 

Whip receptacle assembly consists of a heavily chrome plated 1 Vj" die cast 
Zamak bail with %-24 thread. Adjustable so as to maintain whip in true vertical 
position. Black phenolic base. All metal parts of the bumper mount are heavy 
cadmium plated. ________________$6*35 

See these outstanding NEW-TRONICS products at your electronics dis¬ 
tributor. If he cannot supply you send check or money order for imme¬ 
diate delivery. Write for literature on the complete NEW-TRONICS line. 





NEW-TRONICS 


DIVISION 


3455 Vega Avenue * Cleveland 13, Ohio 
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Melvin H, Shadboft W0KYQ 

Ham TV Survey 

1962 

Status of TV established in recent poll! 
Interesting facts revealed! 

S hould there be ONE MC TV on the upper 
portions of 6 and 2 meters? Do you want 
a TV organization? Are you presently on tele¬ 
vision? Shall we have more articles on this 
subject? 

Answers to questions like these have been 
coming in from all parts of the country as the 
result of our aJnuary nationwide Ham TV 
survey. Did you vote? (What about your local 
ham friend, did he vote?) There's still time! 
We want this to be as complete a survey as 
possible, including not only those fellows who 
are presently on television, but also those who 
are still in the planning stages. 

This information will help us in several 
ways: (1) to reinforce present evidence that 
a majority of TV enthusiasts are in favor of 
petitioning the FCC for ONE MC TV in the 
upper portions of 6 and 2 meters. (2) To 
complete our listing of TV operators ... a 
very important forerunner to the forming of 
a television organization. (3) To aid in de¬ 
termining the number of 73 readers interested 
in seeing more articles concerning this phase 
of ham radio. 

So if you don’t have your January issue 
handy, or simply don’t care to cut it up, just 
jot down the answers to the above questions 
and send them to: 73 Magazine, 1379 East 
loth St., Brooklyn 30, New York. 

In the meantime however, we’ve received 
more than enough surveys to indicate very 
definite trends on the major issues. So in order 
to further analyze the results, as shown in the 
illustrations, let’s take a close look at each 
issue separately and see what conclusions can 
be drawn. 

One MC T Von 6 and 12 Meters 

This undoubtedly was the most important 
issue and quite likely the one which created 
the most enthusiasm among amateurs who 
have been questioning the future of ham tele¬ 
vision. As you can see by the results shown, 
the “yes” votes were way out front with an 
88.7ft majority with only 5.6 against the 


| QUESTION 

YES 

NO 

1 UN ~ 1 

| OECIOEO | 

ONE MC TV ON 6* 2 

88.7/* 

5.6/ 

5.7/ 

ORGANIZATION 

81 / 

5.5/ 

13.5/ 

MORE TV ARTICLES 

\ 94.4/ 

.8/ 

4.8/ 


issue and another 5.1 C A undecided pending fur¬ 
ther details. 

The major question raised by those who 
voted against the ONE MC TV system, 
seemed to he: "What happens when the band 
opens, or when too many stations from any 
one particular area try to use the band at the 
same time . . . since at most, only a eouple 
channels could be allowed on either (5 or 2 
meters?” 

Actually, this is not as serious as it might 
first appear. After all, don’t we presently have 
similar difficulties on our all ready well estab¬ 
lished AM and CW bands? Look at 75 meters 
in the evenings. Often it is so crowded as to 
be almost useless. Or take 15 meters for in¬ 
stance, during some skip conditions the band 
is so cluttered that it is nothing more than 
a mass heterodynes with only an occasional 
opening. Does this present a major crisis? 
Of course not, it simply means that if we can’t 
successfully work out on one band we move to 
another. 

As still a better example, take our present 
TV band, 420-450 me, of which, by mutual 
agreement we are confined to the 436-450 me 
portion ... a mere 14 me . . . which, although 
it may seem like a lot, often cannot accomo¬ 
date as many stations in any one area as 2 
one me channels on 6 or 2 meters. The reason¬ 
ing behind this is due to the fact that only 
vague bandpass limitations have been placed 
on TV operations in this band. Consequently, 
if an operator desires to transmit the some¬ 
what normal wideband 4.5 me signal, he has 
actually taken up a total of 9 me . . . assuming 
the use of standard amplitude modulation tech¬ 
niques. 

At present however, this band is of little 
value to a large portion of amateurs, since the 
distances which they must span are well be¬ 
yond the normal capabilities of equipment 
operating on such high frequencies. (Observe 
Fig. 2.) Therefore, these fellows either loose 
interest nr confine their operations to closed- 
circuit experimental work. 

A 6 and 2 meter restricted bandpass system, 
on the oilier hand, could aid in closing this 
gap! Fellows in relatively inactive areas could 
begin transmitting over greater distances. As 
the activity increases (in any one area) or 
during skip conditions (when the lower bands 
become too crowded for satisfactory opera¬ 
tion) it would be a simple matter of moving 
up to the next higher band. This would not 
only reduce the confusion of a congested band, 
but also promote the use of all our allotted 
frequencies as conditions permitted. 

Besides, why shouldn’t we be allowed the 
upper portions of these bands . . . they are 
presently being almost entirely rejected by 
the AM and CW fellows, and after all, look 
what happened to 11 meters through lack of 
activity! If we don’t use ’em . . . we’re sure to 
lose ’em! 
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It’s a sure cinch that such a system, in ad- 
dition to providing an operational band for 
many widely scattered enthusiasts, would also 
stimulate experimentations far beyond any¬ 
thing we have seen so far in this phase ot 
amateur radio. New ideas and circuits, which 
are now being confined to basement experi¬ 
menters, could finally be “air-tested”! A few 
of the possibilities quite likely to be at the 
top of the list might include such band-con¬ 
serving projects as: (1) SSB-TV Vestigial 
sideband TV (the system used by broadcasters 
in which the bandpass is reduced by suppress¬ 
ing a portion of one sideband) (3) Different 
combinations of horizontal and vertical scan¬ 
ning rates (4) Various scanning processes 
such as interlaced scan, controlled random 
scan, spiral scan, etc. 

Recently some very interesting and promis¬ 
ing results have been obtained by various 
groups in such specialized scanning experi¬ 
ments. The goal, of course, is to develop a 
truly practical and economical system which 
would eventually require even less bandpass 
than the presently suggested system. What’s 
really needed at this time however, is for us 
to get into the race with a ONE MC 6 and 2 
meter system and show otliers that amateurs 
still have that old traditional pioneering and 
experimental spirit! 

Some Sort of Organization Needed 

This was also accepted with flying colors 
. . . with 81% voting “yes,” and only 5.5% 
voting a definite “no”. . . the remaining 13.5% 
remaining uncommitted pending furither de¬ 
tails. 

Nou r the question seems to be: How far 
shall we go for a start? It would appear to 
us after studying all of the surveys that we 
are not quite ready to form a full-fledged 
organization at this moment, however, we 
could be wrong. 

Our decision lies in the fact that although 
some 81% voted “yes,” only about 15% of 
these were presently on TV . . , the remainder 
still in either construction or planning stages. 
However, late voters may alter this figure con¬ 
siderably. 

The desire for an organization seems to 
stem from the need to: 



Amateur Net $675. 


64 Loudest 
band!”. 


signal on the 

. yours ivith a 


Chute VHF 


Transmitter 


Spectacular advances in the field of electron¬ 
ics in recent years are presenting outstanding 
opportunities to manufacturers and the 
serious VHF amateur alike. 


Research and development at Clegg l ab* 
oratories have played a consistent role in the 
design and engineering of superior VHF 
equipment for the serious operators on these 
bands. From this continuing research have 
come such products as the Clegg ZEUS trans¬ 
mitter for 6 and 2 meters, the INTERCEP¬ 
TOR VHF receiver, the 99'er transceiver for 
6 meters, and the 2x4 audio oscillator* 


Each of these units is outstanding in its 
field, The ZEUS, for example, provides 185 
power-packed watts on both 6 and 2 meters* 
Automatic feedback control of low level 
speech dipping permits maximum talk power 
without splatter. The INTERCEPTOR re¬ 
ceiver, using the latest nuvistors in r,T stages, 
provides a noise figure of less than 2 db* 
and sensitivity of better than ,25 microvolts. 

The 99’er provides a complete VHF station 
for the ham with a limited budget. 

Ask your distributor about these new Clegg 
VHF units today. Or write for complete 


information. 

am LABORATORIES 

RT. S3. MT. TABOR. N. J. • OAkwood T-60OO 



Amateur Net $139.95. 


CLEGG 99'ER 
6 meter transceiver 
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CONVERTERS 



transmitters 



ANTENNAS 


AMATEUR CAMERAS IN USE 

ICONOSCOPE 

FLYING SPOT 

VIDICON 

4 2.3 > 

>■^ 038 . 57 ' 


(1) keep in contact with fellow TV en¬ 
thusiasts. 

(2) establish a periodical bulletin which 
would include such things as a swap 
column, hints and kinks section, techni¬ 
cal developments among members and 
specialized articles. 

(3) join our efforts foe more effective voic¬ 
ing of our opinions with regards to 
promotion of this phase of hamming, 
changes in allocations, etc. 

Several fellows have offered their services 
in any manner in which they can be put to 
use. Any other volunteers . . . especially those 
with qualifications needed to form such an 
organization . . . it’s a job for someone with a 
fair amount of time, i low about some of you 
feliows who are partially retired?? 

In the meantime, until something more 
definite can be formulated, we are in the proc¬ 
ess of making up a small directory including 
the present status of all available amateurs 
who participated in the survey. Keep watching 
73 for details on how to get your copy . . . 
these will be offered strictly for cost of print¬ 
ing and handling. 


Cameras in Use 

As can be seen from the diagram, it looks 
as though the flying spot scanner cameras and 
the old surplus converted iconoscopes are 
running nearly neck and neck in popularity; 
with the vidicon taking third place. No re¬ 
ports of anyone using image ovthicon tubes 
as yet . . . probably due to their unattractive 
feature of “image burn-in,” a problem that 
results when the earners is left focused on a 
subject for any length of time without being 
moved. Vidicons, fortunately do not inherit 
this bad feature and consequently are close 
conteaters to the flying spot and iconoscope 
cameras. These tubes are evidently, for the 
most part, those discarded by local TV sta¬ 
tions. 

Taking all factors into consideration, the 
FSS seems to be the top favorite, especially 
among those first starting out in TV. This is 
probably largely due to its straightforward 
construction, ease of operation, and the re¬ 
quirement of almost nothing other than stand¬ 


ard, readily available junk box components, 

Vidicon interest should, on the other hand, 
continue to enjoy increasing popularity, es- 
pecially as more and more discarded tubes be¬ 
come available to the fellows. 

Article interest 

This was the last major issue covered in the 
survey with the requests for more TV articles 
(both of the construction and the basic theory 
type) running way out front with a 94.4% 
majority! Only .8% against and 4.8% not car¬ 
ing! Looks like we won this issue also . - . 
now all that is needed is some writers. Ac¬ 
cording to the survey letters, at least one or 
two articles are in the developmental stages 
already. 

One thing we should keep in mind when 
submitting these articles is that over 80% 
of the individuals participating in the survey 
indicated they were still in the planning or 
early construction stages. A large majority 
of these fellows indicated a need for more 
basic understanding of the fundamental prin¬ 
ciples involved. So when submitting your ar¬ 
ticles, don’t think entirely in terms of con¬ 
struction, alignment, and operation, but also 
include brief, but thorough explanations on 
how the equipment functions. This will often 
give a reader just the added confidence he 
needs to actually begin construction. Let’s not 
promote “Black box” mystery projects!! 


Blind Fasteners 
Aid Construction 

Roy E. Pafenberg W4WKM 

T ilE writer has a particular genius for 
maneuvering himself into an inextricable 
position in just about any field of endeavor. 
In the area of equipment construction, it is 
more a matter of wishful thinking than an 
ignorance of the electronic facts of life. In 
project after project, the attempt is made to 
construct equipment equal to or smaller in 
size than the cube of the component parts. Not 
the least of the problems encountered in this 
approach is the installation of nuts and wash¬ 
ers on screws extending into inaccessible por¬ 
tions of the equipment. 

It was, therefore, with a degree of elation 
that samples of the Du Pont expansion rivets 
were obtained. These one-piece fasteners ap¬ 
pear to be conventional brazier or flat head 
aluminum rivets. The only distinguishing fea¬ 
ture is the presence of a small chemical charge 
loaded in a cavity in the rivet shank. Applica¬ 
tion of the proper amount of heat to the head 
causes the chemical to expand the shank and 
to lock the rivet securely in place. No access 
to the back of the rivet is required at any 
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stage of the installation, making it ideal for 
those difficult assembly jobs. A neat, finished 
job results and the color coded, alodized finish 
is attractive enough for “as is” use in ex¬ 
posed locations. 

Another amateur application of these fast¬ 
eners is shown in the photograph. Antenna 
construction requires a strong and secure 


{Turn to page 26; 



Now—Pi-Network inductors specially 
tailored for your needs. Here are highly- 
efficient, super compact tank coils in¬ 
corporating the unique feature of inte¬ 
gral band switching. 

Model 850A and Model 852, now 
complement the famous B&W Model 
851. All are designed for single or parallel 
tube operation on 80, 40, 20, 15, 11 or 10 
meters, with top efficiency in Class *‘C” 
or linear operation. Windings give ample 
current carrying capacity with optimum 
“Q” over the entire operating range. 

See these superior B&W inductors at 
your dealers now, or write B&W direct 
for detailed information. 


BARKER & WILLIAMSON, Inc. 

^ISotfici CowiKui'icalton fiquipiwit Since 1932 

BRISTOL, PENNSYLVANIA * STillwell 8 5581 



Unmatched performance, mobility, versatility 
with the DAVCO Model DR30 communi¬ 
cations receiver: 

double conversion, mechanical filter selec¬ 
tivity, extreme stability; all the features 
you want and need for only $289:50 ready 
to go, and, for completing your station, the 

DAVCO Model DT20 Exciter-transmitter, 
featuring: 

Bandswitching coverage of 80 through 10 meters 
plus optional coverage of MARS and other 
frequencies 

20 Watts SSB, upper and lower sideband; 
8 watts AM; CW 

Filter-type sideband generation, with better than 
45 db carrier and unwanted SB suppression 

Ultra-stable VFO, or transceiver operation with 
DR30 when desired; accurate- calibration 
and resetability 

High mechanical, thermal, electrical stability 
and simplified tuning for easy mobiling 

Audio compression; high Z mike input and 
50-72 ohm output 

Self-contained VOX with antitrip; push-to¬ 
tal k provision 

Bower supply included for 6/110 or 12/110 
volt operation (ideal for sports cars!) 

Fully transistorized except final 

Ample output for many applications, or can 
drive DAVCO DA300 linear amplifier and 
many others to full output 

Wired and tested; guaranteed 

Available in two models: 

DT20, when used with DAVCO DR30 receiver, 
shares the mechanical filter, high conver¬ 
sion oscillator and other components With 
the receiver, yet provides all functions 
including separate VFO. Price, including 
power supply {state voltage)_$215.05 

D'J 20a, complete exciter-transmitter for use 
with other receivers, including p/s, Collins 
mechanical filler and all crystal_$345.00 

(Our orders are still on a •waiting-list basis, and 
Ih auks again for your tremendous interest 
in our new product line l) 


electronics 

113 Norwood Avenue 

Asheville, N.C. 

Dial (Are* Co4« 704) *' 

253-8340 
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means of assembly and through bolts are 
ruled out by the danger of collapsing the 
aluminum tubing normally used. The gusset 
plate and one wall of the tubing are drilled 


as a unit, with the rivets inserted as each hole 
is drilled. The rivets are then expanded, tne 
assembly turned over, and the second gusset 
plate installed in the same manner. 

While Du Pont does not recommend this, a 
standard electric soldering iron, not a gun, of 
100 watt or higher capacity, may be used to 
expand the rivets. The copper bit should be 
reversed in the iron and the blunt end shaped 
to fit the rivet head. The drawing shows the 
details on inserting and expanding the rivets. 
Bit temperature is fairly critical and a Variac 
is suggested. In any event, the heat should be 
such as to expand the rivet in Vs to 4 seconds. 

These rivets are available in a variety of 
styles, materials and sizes. The following list 
shows some of the sizes manufactured in the 
56S aluminum alloy, modified brazier head 
type: 


DU P0HT TYPE 

RIVET 

SHANK 

DRILL 

WORK THICKNESS 

COLOR 


D1 AM. 

LENGTH 


MIN. 

MAX. 


56S-I34A-4 

. 134" 

. 150" 

#29 

up to 

.045" 

yel low 

56S-134A-20 

.134" 

.310" 

#29 

•* 

. 166" 

.205" 

bl ue 

56S-I34A-36 

. 134" 

.470" 

#29 

.326" 

.365" 

bl ack 

56S-I73A-8 

.171" 

.235" 

#17 

.025" 

.085" 

red 

56S-I73A-26 

.171" 

.415" 

#17 

.206" 

.265" 

black 

56S-I73A-38 

- 171" 

.535" 

#17 

.326" 

.385" 

red 

56S-204-A—10 

.202" 

.290" 

#6 

.025" 

.105" 

bl ue 

56S-204A-32 

.202" 

.510" 

#6 

.246" 

.325" 

brown 

56S-204A-56 

.202" 

.750" 

#6 

.486" 

.565" 

black 

The above list is by 

no means 

complete and 

mum 

quantities of 100 each. 

Cost ranges 


is presented only to show the size range of 
these fasteners. Complete information, along 
with prices, may be obtained by writing Chem¬ 
ical Sales, Explosives Department, E. I. Du 
Pont de Nemours & Co., 350 Fifth Avenue, 
New York 1, N. Y. The biggest problem in 
the use oi these rivets, from the amateurs 
point of view, is the fact that they are avail¬ 
able only from the Du Pont outlets in mini- 


:rom 

under $5,00 per hundred and up, depending on 
type and size. 

These fasteners really work and their use 
will ease many difficult construction projects. 
If the cost seems high, have you recently 
priced high quality screws, nuts and washers? 

Photograph and drawings courtesy of E « L Dm Pont de 
Nemours & Co * 


The Half Wave Transmission Line 


A s most hums already know, a half wave 
line repeats the load impedance back 
towards the feed point at each half wave node 
when the line is terminated in its characteris¬ 
tic impedance. Using this information several 
ideas came to mind to facilitate antenna tun¬ 
ing and installation. 

Before putting up a new antenna, measure 
the distance from the antenna site to the 
transmitter. Some rope, string, or scrap wire 
can be run over the final transmission line 
path to determine the length. Now calculate 
the transmission line length required so as to 


Mitchel Katz K2KPE 

present a half wave multiple between the an¬ 
tenna site and the t i ansmitter, for the lowest 
frequency band to be used. A half wave length 
of transmission line has a different length than 
a half wave of antenna wire in free space due 
to the velocity factor of the line. As coaxial 
cable using a Polyethylene dielectric has a 
velocity factor of .659 the following formula 
can be used to calculate the length of our half 
wave line. Length in feet, 492 multiplied by 
.66 and divided by Fmc. C J cH • / 2. J 
As an example, if we design a line fo^TtSO 
kc, using the formula we come up with 45.4 
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feet. This line then becomes 1 half wave at 
the design frequency. It is also 2 half waves 
at 14300 kc, 3 half waves at 21450 kc, and 4 
half waves at 28600 kc. From the above it can 
be seen that if you cut a transmission line for 
the lowest band to be used it can also serve 
for other harmonically related bands. If we 
are primarily interested in 20 meter operation 
we could have designed the line for perhaps 
14300 kc. This line would then figure out to 
27.7 feet. Any multiple of the ^27.7 could then 
be used between the transmitter and antenna. 

Now for the actual installation. Measure 
the coaxial line so that you will have some full 
multiple of the half wave line between the 
antenna and the transmitter. Connect a suit¬ 
able connector at one end of the line. Next cut 
off 10 feet of cable at the other end, and 
terminate these two ends with Amphenol type 
83-IP male coax connectors. The other end of 
the 10 foot section can now be conveniently 
attached directly to the antenna proper. Both 
the main transmission line and the short sec¬ 
tions, going to the antenna, can be joined by 
means of an 83-1J straight connector (female 
at both ends) and then taped over. If alumi¬ 
num foil is wrapped around the fittings before 
taping they will stay bright and clean and will 
be well protected against the weather. In the 
future when you want to change the antenna, 
instead of removing the complete transmis¬ 
sion line it is only necessary to replace the 
small 10 foot section, still maintaining our 
original half wave line length. If the trans¬ 
mission line you are vising is much longer 
than the distance originally measured from the 
antenna to the transmitter, the coax may be 
coiled up at any convenient place, and tucked 
away out of sight. 

Getting back to the half wave line, it is now 
possible to insert an SWR meter at the trans¬ 
mitter and know exactly what type of match 
we have between the transmission line and 
the remotely located antenna. Of course if the 
SWR is actually 1:1 then you would get the 
same meter reading on any length line. How¬ 
ever if a mismatch does exist then by means 
of the half wave line you can ascertain the 
actual SWR of the antenna to transmission 
line. 

If a spare line is built and kept coiled up, 
it can also be used for connecting a dummy 
antenna to the transmitter, still maintaining 
the propei“ SWR indication on a bridge. This 
may be important in tuning or aligning a 
transmitter. A 52 ohm dummy gave an SWR 
reading of 1:1 when connected directly to 
the terminals of an SWR meter. The same 
reading was obtained with the dummy load 
connected to the end of a half wave line. When 
intermediate line lengths were tried with the 
dummy, surprisingly large amounts of varia¬ 
tion in the apparent SWR was indicated on 
the meter. . . . W2KPE 



Some years ago, we installed several of our 
rugged, precision HAM-M antenna rotors 
on the roof of our plant and set them in 
motion. They've been going constantly 
ever since —under heavy antenna loading, 
through ice storms and hurricane-force 
winds—at the reversal rate of once every 
1 min. 40 secs. 

That’s the equivalent service, per rotor, of 
over 268Vz years. Now thafs dependability, 
the kind of dependability you have the right 
to expect from CorneM-Dubilier! What’s 
more, the HAM-M is backed by the famous 
CDE lifetime factory service warranty. 

At $119.50 amateur net, the HAM-M is the 
greatest rotor value around! Ask your local 
CDE Radiart Distributor for all details. 



CORNELL- 

DUBILIER 


CORNELL-DUBILtER ELECTRONICS. DJV. OF FEDERAL 
PACIFIC ELECTRIC CO., 50 PARIS ST., NEWARK 1 . N. J. 
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Robert D. Grimm K6RNQ 

50 MC 

No Crossmodulation 

2800 MonticeUo Avenue Oakland, California 

1 ow many times has your receiver been 
n tlett up in knots by strong local signals? 
If you are among the many that cringe when¬ 
ever a rockcrusher comes on the air. weep no 
more; this converter may solve your problem. 

This crystal controlled converter was de¬ 
signed to handle extremely strong 50 me sig¬ 
nals without overloading. It has met that re¬ 
quirement quite well, while .still maintaining 
a high degree of sensitivity along with ade¬ 
quate overall gain, 

The heart of the converter is the mixer 
stage {this is where most cross modulation 
takes place), a 6BA7 pentagrid converter tube 
is used here. This tube was designed for con¬ 
verter service in the 88-108 me fm band. It 
works quite well at 50 me and its capability 
of handling strong signals without overloading 
is nothing short of phenomenal. 

From the standpoint of noise one may ques¬ 
tion the use of a multigrid converter tube at 
vhf. While the noise level of the 6BA7 is 


greater than that of a triode mixer, it is still 
less than the atmospheric noise level at six 
meters. The only exception to this might be 
for that rare individual who lives out in the 
boondocks and who wouldn’t have any worries 
about crossmodulation anyhow. While we are 
on the subject of multigrid converter tubes, 
the aforementioned statements about noise an- 
ply only to the GBA7. They do not apply to the 
6BEG and 6SA7, which are inherently too 
noisy for vhf use. The determining factor in 
this matter is the ratio of plate current to 
screen current of the particular tube in ques¬ 
tion. This is the secret of the 6BA7. 

Every effort was made to eliminate images 
and other spurious signals. To attain this end 
a high Q tank circuit was used in the grid of 
the 6BZ6 rf stage. A triple tuned bandpass 
circuit is used to couple the rf amplifier to the 
mixer. This triple tuned circuit provides excel¬ 
lent bandpass characteristics over the range 
of 50 to 54 me and falls off steeply on either 
side. To assure the highest possible Q, silver 
plated, brass slug tuned coils were used in this 
circuit. 

The if output coil is loaded by a 4.7 K 
swamping resistor, to make it broadly resonant 
over the 9 to 13 me range. This tends to fur¬ 
ther enhance the overall bandpass eharacteris- 


6BA7 


L6 
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tics of the converter. The output of this coil 
is link coupled to the communications receiver 
through a length of coax to reduce the pos¬ 
sibility of if pickup. If pickup of signals in 
the if range is a problem in your locale, it 
would be advantageous to use double shielded 
coax for this application. 

A 9002 miniature triocle is utilized in the 
oscillator (any triode may be used). This os¬ 
cillator uses a 41 me third overtone crystal 
in a conventional circuit. To obtain optimum 
performance the output of the oscillator should 
be adjusted so that 0.35 ma of injection cur¬ 
rent flows through the 6BA7 injection grid 
resistor. This may i>e measured by inserting 
an 0-1 dc milliameter with the 22 K grid leak 
resistor and the cathode of the 6BA7 mixer 
tube. The injection may be adjusted by vary¬ 
ing the voltage to the oscillator or by varying 
the coupling to the mixer. Any greater amount 
of injection than the optimum value of 0.35 
ma will only tend to increase the possibility 
of spurious responses and will not improve the 
performance of the converter. 

The power leads are shielded and bypassed 
to further reduce the possibility of spurious 
responses and if feedthrough, as well as to 
eliminate a potential source of TVI. 



All circuits are shielded from each other to 
prevent interaction and stray capacity coup¬ 
ling between stages. Copper shields are used 
between the individual coils in the triple tuned 
bandpass circuit to reduce the coupling be¬ 
tween coils. 


HARMONIC PROBLEMS? 





WE HAVE THE SOLUTION FOR YOU 
IN THIS NEW SERIES OF FILTERS 
WITH EXCEPTIONALLY LOW 
INSERTION LOSSES 

6 METERS 

“MAVERICK" The only low pass filter de¬ 
signed expressly for fi meters. With 9 individ¬ 
ually shielded sections and 5 stages tuneable 
forming a composite filter of unequaled per¬ 
formance. Providing the sharpest cutoff, the 
highest attenuation of harmonics with the 
lowest insertion losses* 

Less than 1 DB loss on the 6 meter band. 
Accepts up to 400 watts at antenna. An 
honest 35 DB rejection of the harmonics of 
8 me crystals and other spurious signals in 

the Channel 2 band. _ 

Size 5" by 2" by 3". Price $16.95 

"MAVERICK II” Same as above but with 
6 meter power indicator calibrated in watts 
output. Supplied with 4 foot cable which 
plugs into receptical on filter. 

Indicator Size 4" by 4" by 41s". 

Slant Face. Price $29*75 

80 THRU 10 METERS 

“MODEL F810” — Here’s 5 separate filters 
housed in one pac kage. One for each band, 
and are selected by a front panel switch. 
Each filter consists of 2 shielded stages of 
the constant K type and is tuned for maxi¬ 
mum attenuation of the second harmonic for 
that particular band. Band switching of fil¬ 
ters that are designed for each specific band 
is obviously superior to any single, broad 
band, filter. Resulting in greater attenuation 
of second harmonic with less insertion loss. 
Second Harmonic Attenuation — 35 D1L 
Insertion Loss — Less than & DB. 

Accepts up to 1 kw. Price $24.95 

PRICES INCLUDE SHIPPING COST 

Available direct or through the following Federated 
Purchaser Stores: 

1021 U. S. Rte. 22, Mountainside, N, j* 

114 Hudson St,, Newark, N. J- 
483 Brood St,, Shrewsbury, N. J- 
1115 Hamilton St., Allentown, Perirta, 

925 Northampton St., Easton, Penno. 

} 1275 W. Olympic B Ud. t Los Angeles, CaL 

Write for complete brochures. 

GAVIN INSTRUMENTS, INC. 

POST OFFICE BOX 413 SOMERVIUE, NEW JERSEY 
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The converter is constructed on a 5 x 7 inch 
aluminum plate. This plate is mounted on an 
inverted 5x7x2 inch chassis which serves 
as a case for the unit. 

From the photos it will be noted that the 
aluminum plate sports a jewelers finish. This 
may be duplicated by placing a small piece of 
steel wool under your thumb and twisting 1 it 
on the surface of the converter plate. With a 
little care and patience a very professional 
appearance may be had. 

While this converter was designed for 50 
me there is no reason why it could not be 
used on 21 or 28 me {by making the p?*oper 


coil and crystal changes) with excellent re¬ 
sults. . - . K6RNQ 

Parts List 

LI—10 turns #1 6 copjscr diam., long, 

L2, 1,3—K turns #2ti enamelled, close wound on diam,, 
brass slug tuned form. 

Li- 5 turns #2G enamelled, close wound on */j" diam, P 
brass slug tuned form* 

L5—8 turns B&W 3003 Mtniductor, 

L6—30 turns #30 d.c.C. elosewound on diam., iron 

slug tuned form. 

L7™10 turns #24 enamelled, clusewound at cold end of 
L6. 

Cl, C2—10 ttifflf, midget variable capacitor. 

Jl, 12—BNC type coax connectors, UG-1094/XJ. 

XI—42 me*, third overtone crystal* 


Page from a Designer's Notebook 


Notes concerning the design of 
transistorized carbon microphone preamps 


James L. Tonne W5SUC 


T he most logical approach to use in such 
an amplifier is to use a fixed bias on the 
base and insert the microphone in the emit¬ 
ter circuit. This circuit configuration corre¬ 
sponds to the grounded-grid tube circuit. This 
type of circuit (Fig. 1) is capable of good 
output and quality, and draws a very low 
value of current from the power supply. 

If an additional current drain can be tol¬ 
erated, a better circuit to use is a circuit 
wherein the microphone forms the grounded 
leg of a simple voltage divider from the power 
supply to ground, the output of the microphone 
then being sent on to an amplifier. It is found 
that this circuit (Fig. 2) has much more out¬ 
put and is more stable with regard to the 
position of the microphone than the “grounded 
base” arrangement. The voltage divider con¬ 
figuration is a bit more complex but has a 
much higher output. The output from the cir¬ 
cuit can be controlled by adding an external 
resistance from the voltage divider to ground, 
fhe best place to add this external resistor is 
from the “supplying” resistor midpoint to 
ground. See Fig. 3. Alternatively, the output 
level can be controlled in steps by using a 
variety of resistors for the “supplying” re¬ 
sistor as in Fig. 4. 

If the value of the load resistor is made 
large in the common-base configuration, in an 
attempt to get more voltage gain, the micro¬ 
phone current is reduced and the circuit out- 


O *!2v 



put actually drops and in addition becomes 
highly nonlinear. But the load resistor for 
the separate-amplifier circuit can be of a 
high value to give good voltage gain, provid¬ 
ing only that the transistor beta holds up at 
low values of collector current. 

If a two-stage amplifier is used, it is not 
recommended that direct coupling be used 
between stages, since the average microphone 
resistance must be treated as a near-unknown. 
Such a circuit has been built (see Fig. 5) but 
it was only conditionally stable. Changing the 
position of the microphone sometimes caused 
severe distortion. This particular circuit did 
have a very high gain, however, and clipping 
was obtained even with low input levels. 



Under no conditions use a transistor as a 
mere current source for the microphone, and 
attempt to generate the output across some 
third element, such as a transformer. If the 
microphone resistance under static conditions 
drops to a low value, the collector current will 
soar. As an example of this don’t, see Fig. 6. 

If it is possible to add the gain control at 
a later stage in the amplifier, then R, in Fig. 
2 can be adjusted once and for all and for¬ 
gotten. Lowering the value of this resistor will 
increase the output Increasing it will decrease 
the output. 

It should be pointed out that the high fre- 
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Fig* 7* A line filter io cut down on noise on the out¬ 
put which enters via the power source. The 33K re¬ 
sistor can be adjusted to adjust the output voltage. 


NEW! from 

MODEL AIM 
TRANSCEIVER ANTENNA 
TRANSFER UNIT 




IRAKSCEIVER INHMt IfUUiSFEl »H 1 

noon 

excites /mniHU 

t>:. . i v-'-' • * W- . ' 


EXCITER / RHTERN* 


P L H ELECTRONICS 


Hf*fET|E INC 


Here Is the answer to the problem of using your trans¬ 
ceiver as an exciter for any linear amplifier. The AR-1 
transfers the antenna to the transceiver while receiv¬ 
ing and provides the necessary switching to connect 
the exciter to the amplifier, and the amplifier to the 
antenna when transmitting. A front panel switch also 
permits the exciter to operate straight through to the 
antenna. The relay is shock-mounted and the case Is 
insulated to reduce noise. Standard S0239 connectors 
are provided for low impedance coax lines* 

LOW INSERTION LOSS: Transceiver output to amplifier 
Input, less than 1,02:1 SWR, 3 to 30 Me, Amplifier 
output to antenna, less than 1.12:1 SWR, 3 to 30 Me* 

The AR-1 requires 6.3VAC (6.3V jack on KWM-2) and 
normally open auxiliary contacts on the exciter relay. 
(ANT. RELAY jack an KWM-2), The AR-1 may also be 
used as a conventional antenna change-over relay. 
Size 3" X A** X 4*\ 

PRICE . *, 



-£>& ELECTRONICS INC 



424 Columbia Lafayette, Ind 


quencies should not be filtered out by putting 
a condensor across the load resistor Rs (in 
Fig. 2). If this is done, a severe distortion will 
occur at high input levels. 

R- may need some adjustment if a transistor 
of unusually high beta is used. Simply adjust 
this resistor for symmetrical output on a 
scope at high signal levels. 

Transistors of types 2N1059 and 2N1.102 
seem to work about the same. Type 2N679 
seems to have a bit more gain, on the average. 

The circuit of Fig. 2, then, is of reasonable 
simplicity, has about as much gain as most 
of the others, and is very stable. Output with 
a positive 12 volt supply is about 3 volts RMS. 
This circuit is to be highly recommended. 

. . . W5SUC 
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I o Brew or Buy 


T he one question with which we amateurs 
are all faced at one time or another is 
whether to “home brew” or purchase a com¬ 
mercial rig. Now the purpose of this piece is 
to furnish some guidance in arriving at a 
satisfactory (at least to me) solution to the 
problem. 

It is obvious that there is no simple answer 
—“one man’s cup of tea is another man’s 
poison” (or somewhat similar words to that 
general effect), but it is possible to provide 
some broad guide lines and perhaps recite a 
few personal experiences to assist in identify¬ 
ing and assembling the various facts which 
may have bearing on the problem. 

In the first place, this somewhat unpleasant 
question was brought to me recently by my 
young son who spent the summer boning for 
his ticket. He has taken the examination and 
now must determine his equipment. 

I explained that he must consider just what 
his own particular interests might be. It was 
pointed out that he would probably acquire a 
more solid theoretical basis for further pur¬ 
suit of the hobby by constructing his own 
equipment, that he might take considerable 
pride in his accomplishments in putting a rig 
of his own construction on the air and that 
this would provide a valuable means of self- 
expression. On the other hand, most commer¬ 
cial equipment is expertly designed, efficient, 
has a low maintenance factor, is fairly priced, 
is immediately available and can be purchased 
on terms. His reply was to the effect, “Yeah, 
I know, but what do I do?” 

It’s like this. My first rig was a commercial 
job, but I really had no choice. You see, I 
was stationed overseas and in those days you 
just couldn’t hardly get parts —. And then 
there was this fellow who was being rotated 
home—he had this equipment which he bought 
from his brother-in-law who is in the electronic 
supply business and he wanted to unload it 
before—. 

My next rig consisted of a home brewed 
California KW which I bought from an im¬ 
poverished W2 who was going SSB (or so he 
said). I never really had any trouble with it 
since I never got it on the air. My letters to 
him were returned and rumor has it that he 
was lost on a DXpedition. 

I also tried my hand at constructing a 
“Sooper-Dooper Modulation Pooper,” the de¬ 
tails of which were contained in an issue of 
the ham publication “QRM.” The article 
seemed to be clear and contained a list of 
components. Old W1 Ooble Ooble, the author, 


stated that he had found all the parts he need¬ 
ed in his junk box except for a few Fahnstock 
clips which he bought used from “Willy” in 
New York for two bits. I didn't have a junk 
box so I just clipped the parts list and sent 
it to “Willy” along with $59.95. (Just when 
was this you ask? You remember that your 
Mother was quite upset for a while after the 
$60 you were saving for a new bicycle disap¬ 
peared? It was along about that time. And I 
must say that I’m proud of the way you 
pitched in mowing lawns, etc., to recoup the 
loss).—Construction of the “Pooper” was a 
cinch. It just didn’t function. Six months later. 
“QRM” carried a short paragraph which in¬ 
dicated that resistor and capacitor values had 
somehow become confused with the blonde 
typist’s telephone number. The paragraph in¬ 
dicated that this obvious error had, of course, 
been spotted and appropriate corrections made 
by the alert “QRM” readers. I never seemed 
to regain interest in construction of the 
“Pooper,” particularly since about this time 
a standard transistorized production model be¬ 
came available for less than two dollars. The 
one I use now is the deluxe three dollar job 
which operates from 110-440 volts ac or dc, 
with multiplex outputs, covers the entire radio 
spectrum and has provisions for fuel injection. 

My next project was the “Hi Q Squelch 
Meter.” I found this a most rewarding opera¬ 
tion. The meter works w r ell even now. It is true 
that there is some question as to its actual 
necessity in operating the rig but you must 
admit that the visual red and green flashes 
and the intermittent high frequency buzzers 
which function nicely each time I receive a 
signal report of less than “50 db over 9” do 
aid in eliminating further contacts with rude 
and unqualified operators. 

i his should give you some food for thought 
and in conclusion, I can only say that it must 
be remembered that while my commercially 
engineered and installed equipment does op¬ 
erate with separate finals in all modes and at 
the maximum legal powers permitted in the 
amateur service, I am entitled to this since 
I have the money to pay for it and I have con¬ 
siderable amateur seniority. 

Now, young Junior, you and your contem¬ 
poraries are counselled to build your own 
equipment and keep your power at or below 
the Novice level until such time as you meet 
the Extra Class qualifications. This will insure 
not only your greater competency in the hobby 
but will reduce QRM for me and I like it that 
way. . . . W4KOC 
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500 Waff 

Linear Amplifier 


T his unit was built as a power amplifier 
for my HT-37 exciter. It consists of four 
811A’s in grounded grid running 1400 volts at 
300 ma. The external config' *ation was de¬ 
signed to match the HT-37, but still have some 
individuality. If the constructor does not rely 
on his junk box or surplus house as a source 
of low cost components, the amplifier will cost 
approximately $167. It took me about eight 
months to collect the major components and 
one month of lapsed time for construction. 

Amplifier Construction 

The amplifier was built on a 13 x 17 x 4 inch 
chassis, with a standard 19 x 10*4 x Vs inch 
aluminum front panel. The four SllA’s were 
mounted on a small sub-panel below the main 
chassis so that the tops of the tubes will clear 
the top of the cabinet by a safe margin. The 
866A sockets were salvaged from the 
AK/APX-6 modification project. The insulat¬ 
ing panel which mounts the four filter capaci¬ 
tors and two bleeder resistors was also sal¬ 
vaged from that project. The 10 meter coil 
section of the B&W coil switching assembly 
was rotated 180' to make for shorter lead 
lengths. A sixth band switch position is avail¬ 
able on the B&W assembly and was used to 
provide an additional 100 mmfd of load pad¬ 
ding capacity on the 80 meter band. Duplicates 
of the existing wiper contacts we**e made from 
.006 brass shimstock and are fastened by small 
bolts and nuts thru existing holes in the in¬ 
sulated back plate of the coil assembly. 

When the unit was first tested for parasitics, 
it took off like a typical MOPA. This was 
cured by connecting the ground return of the 
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plate rf choke bypass condenser to the same 
ground point of the plate tank tuning con¬ 
denser and changing the parastic choke coil 
from 3 turns to 5 turns across the 100 ohm 
resistors. The bias battery was added after 
testing to provide for mere linear and cooler 
operation. The static plate current was 55 
millamperes and the amplifier is loaded to 
300 millamperes under the single tone condi¬ 
tion. Using my HT-37 as a driver, the power 
output is sufficient to light a 300 watt dummy 
light bulb load to full brilliancy with excellent 
linearity. 


Cabinet Construction 


After all the holes have been located and 
drilled on the grey hammer tone front panel, 
the corners are rounded off using a jig saw. 
Paraffin was applied to the blade to make cut¬ 
ting of the thick panel easier. The panel was 
then sprayed with two coats of Krylon —1605 
Dove Grey spray enamel. A one-eighth inch 
width strip of masking tape was taped to the 
panel, marking out the border. The panel was 
then given two coats of Krylon #1604 Light 
Grey enamel. The lower half of the panel was 
then masked off and the top half sprayed with 
Krylon #1502 Flat Black. When the paint 
dried, the masking was removed revealing a 
three toned front panel. Decals were used for 
dial scales and lettering. Dummy relay rack 
panel screws, cup washers, and nuts were used 
to fill up the panel notches. The brushed 
aluminum trim strip was made from cabinet 
top metal trim. 

The cabinet was formed from two pieces of 
.0 10-52S0 aluminum. The rounded corners were 
formed by manually bending the metal around 































a 1% inch diameter 3 foot length of thin wall 
conduit that was fastened to the edge of my 
work bench by “C'' clamps. Two small pieces of 
scrap aluminum sheet were placed under the 
pipe before clamping to provide a slot be¬ 
tween the pipe and the work bench. 

The aluminum sheet was then slipped 
through this slot on to the bench of the proper 
depth, and the protruding part was bent up¬ 
ward, thus forming the rounded corners. The 
top half of the cabinet was attached to the bot¬ 
tom half by sheet metal screws. The screws 
pass through holes drilled in the upper section 
into a metal strip that is riveted to the inside 



of the lower section. Two ventilation holes w'ere 
cut in the top of the cabinet, one over the 
811A’s and the other over the 866A's. The 
ventilation holes were covered with grills made 
from Reynolds do-it-yourself perforated alu¬ 



minum stock (cane bottom perforations). They 
are hand formed so as to fit flush with the top 
surface of the cabinet. When the sheet metal 
work was finished, I steel wooled the cabinet, 
then washed it in hot sudsy detergent soap to 
clean off all the grease and oil. This helps the 
paint adhere to the metal. It was then sprayed 
with 3 coats of Krylon #1605 Dove Gray 
paint. 

This linear amplifier has received excellent 
reports from on the air operation, and from 
those who have visually examined the equip¬ 
ment. . . .W#RQF 

Farts 

Power Transformers:: McGee Radio Company. 1901 
McGee Street, Kansas City Mo. part number 919231. 
Fan: 4" blade. Olson Electronics,, 260 S. Forge St,, 
Akron 8, Ohio. Part number MO-18* 
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How to Build a Ham Shack 

or 

The String’s the Thing 


T HE average ham cr audiophile, or any 
other kind of hobbyist for that matter, has 
a limited amount of money to spend on his 
hobby. The thought of spending any vast out¬ 
lay to house this hobby is something we in¬ 
stinctively avoid. At W7CSD there was a nine 
foot square space under a gable in the roof 
which was unfinished. A quick estimate of 
materials to finish and insulate this area ran 
into three figures. This was prohibitive if we 
expected to spend anything on ham radio. So 
a cheaper yet respectable looking job had to 
be devised. This article describes one method 
which is not 100 percent beautiful, but it 
doesn’t look too bad and it is cheap. 

Original Condition 

The space had a sub floor and wall studs on 
all sides and there was a hinged door at the 
entrance. The gabled end ha 1 a window in it. 
Electrical power was easily available. 

Walls and Ceiling 


The first problem was insulation. Obviously 
a rock wool blanket neatly stapled between 
the studs would be ideal, but not for free. With 



Figure I. Walls after cardboard and muslin 

have been applied. 


a little reflection one will recognize that dead 
air is the all important part of insulation. So 
we merely nailed some heavy cardboard over 
the back sides of the studs and broke up the 
vertical circulation with cross pieces placed 
horizontally between the studs at frequent in¬ 
tervals. 

The internal walls and ceiling are likewise 
made of cardboard nailed on the inside of 
the studs and rafters. Our source of card¬ 
board in large pieces was an appliance store 
that sold refrigerators. Three or four of these 
g’iant cartons will do the whole job. 

At this point in construction, your room will 
not be a thing of beauty and a joy forever. 
Cardboard does not lend itself to making clean 
neat perfect fitting joints. We fairly vrell 
solved this problem with wall paper paste and 
strips of muslin. Wall paper or wheat paste is 
readily available from any hardware or build¬ 
ing supply store for a few cents. We mixed this 
with water and applied it to the seams with 
an old paint brush and then applied the muslin 
strips, painting on another layer of paste on 
the outside. The muslin was procured from an 
old bed sheet. The results at this point are 
shown in Fig. 1. A couple of coats of Kem- 
Tone or other water base paint on top of all of 



Bright red string makes an interesting distrac- 
tior from the cardboard walls and ceiling. 


















this makes things begin to look respectable. 

There seems to be no way to get a good 
floor for free. We paid real money for enough 
quarter inch masonite to cover the floor satis¬ 
factorily, Some mop board was scrounged from 
a bargain basement scrap pile and our room, 
as such, was about finished. 

It was necessary to buy some good lumber 
for book shelves and a typewriter table. The 
table holding the ham equipment was made 
from a blank Philippine mahogany door. If 
you can find one of these damaged on one side 
you can usually get it for about half price. 
The steel drawers were also purchased and 
serve as one leg to the table. The rest is wall 
supported. 

You can’t get everything for nothing. And 
although the room at this point was fairly 
presentable the material used and many seams 
were quite cbvious. It was decided that we 
would devise some kind of scheme to divert 



A door makes a fine operating desk. 


the attention of any visitor from some of the 
shortcomings of our construction. So we bought 
a hundred feet of hard wrapped twine, chalk 
line is very good, and a package of red dye. 
We unwound the twine and dunked it in the 
bright red dye and came out with some nice 
bright red twine. This we arranged in ab¬ 
stract designs over the walls and ceiling. Some 
of these are illustrated in the accompanying 
photos. It should be pointed out that taking 
pictures of the inside of a nine foot room from 
the inside of a nine foot room is somewhat of 
a problem for the casual shutterbug. We hope 
the general idea is conveyed. In any event 
brightly colored twine can be arranged in the 
abstract, in geometric designs, or in parts of 
a schematic diagram. Any or all of these give 
a novel setting to the cheaply constructed room 
and tend to camouflage the imperfections. 

. . . W7CSD 


Component Mounting Technique 


Many electronic components are supplied 
with a mounting base to which the various 
parts are secured. While this design permits 
factory assembly and packaging as a single 



. 


item, it often does not provide optimum per¬ 
formance. This is particularly true of RF 
components used at the higher frequencies. 

It is sometimes possible to discard the 
mounting base and achieve better layout. An 
example is shown in the photograph. The 
neutralizing capacitor, as supplied, requires 
three holes to mount the base and a fourth 
hole to provide clearance for the grid lead. 
Discarding the base and mounting the bottom 
plate on a feed-through insulator permits in¬ 
stallation using only two holes. A neater job 
results and better circuit isolation is provided. 

Consider each component mounting problem 
carefully with the objectives of conserving 
space and improving efficiency. Many other 
components, such as rf chokes, lend themselves 
to this treatment and the same advantages 
accrue. . . . W4WKM 


Photo Credit: Morgan S. Gassinan, Jr. 





























A Nostalgic V-Beam 


D ACK in the old days (just after the war), 
^ the beginning young op just couldn’t af¬ 
ford to run out and purchase a “ready-made” 
rotating beam. For one thing there was only 
one make on the market, and for another it 
was just too much money! Some folks just up 
and built their own too, but aluminum tuning 
was practically unheard of yet, and the favor¬ 
ite method of construction was to use a 200 
pound painter’s ladder as the boom. r hese 
light-weight marvels worked out fine, but most 
of the boys didn’t have the required 50 foot 
rigging crane to lift them up on the roof. As 
a result most everyone was content to use a 
half-wave dipole on the twenty meter band. I 
wasn’t. 

Slowly it took shape and after a long time 
bubbling beneath the surface, it broke through! 
Surely the only kind of antenna capable of ex¬ 
cellent results isn’t the rotating Yagi beam. 
Well, what was it to be then? 8JK’s were in 
use, lazy H’s weren't unheard of, and some of 
the more ambitious actually had erected Sterba 
Curtains and Bruce arrays. Somehow none of 
these appealed to me, I think because they all 
exhibit too much directivity, and would there¬ 
fore not be much good unless rotatable, Heaven 
forbid! The die was cast, and a V-BEAM hit 
the drawing board. 

As I reminisce, it's hard to keep from chuck¬ 
ling over the elaborate construction methods 
and over-design that were employed, and it’s 
always a source of amazement to consider the 
perseverance and unlimited energy of the 
young. 

The overall dimensions of the monster were 
staggering to behold. Each leg of the V was 
272 feet long, the included angle between them 
37°. Average height above terrain was the 
minimum recommended for good results, ap¬ 
proximately % wavelength at 1-1.250 me, which 
came out in the neighborhood of 34 feet. The 
theoretical gain over a half-wave dipole in the 
favored directions was about 10 db. 

The feed system employed was a conversa¬ 
tion piece for area residents and other hams 
for years, not because of technical oddity, but 
because of its length and appearance. The 
main portion of the array was mounted upon 
three 34 foot towers of wood. Each of these 
edifices was made of two 16 foot 4x4’s, con¬ 
nected together by screwing four pieces of W 
thick hardwood about 2 feet long so they 
lapped halfway onto each 4x4, and on all four 
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sides. Of course only non-rust brass screws 
were used throughout! At this point the three 
behemoth towers were lying side by side on 
nine specially constructed sawhorses receiving 
their three coats of aluminum paint. The area 
residents were only dimly suspecting that a 
change in the landscape was imminent; their 
interest was mild. 

Holes were drilled to pass eyebolts arranged 
to attach wires and insulators, guys and pul¬ 
leys. Simultaneously, three 3 foot deep holes 
were surveyed (a good trick in itself) and dug. 
Concrete and gravel were ordered and dumped 
near each tower location. Two 2x4’s were set 
in each hole and bonded in concrete, spaced 
apart to allow the 4x4 towers to be bolted be¬ 
tween them. Three iron stakes were also set in 
concrete around each tower location to hold 
the guys. 

Then came the day of days! With the help 
of three friendly neighbors, the towers were 
bolted into their mountings and pulled sky¬ 
ward by the guy wires. One fellow manned 
the level, two others steadied, while I scurried 
about attaching guys and adjusting the turn- 
buckles for the exact tension deemed neces¬ 
sary. ( hen we stood back about l A mile and 
surveyed our handiwork. Without question it 
was the most remarkable sight we had seen 
in years! 

After the ladder work was over and the 
wires were hung with care on those nice big 
fat ceramic insulators, the two acre plot looked 
suspiciously like a transatlantic broadcast in¬ 
stallation on Long Island. Then came the feed¬ 
line into the shack. . . . 

Open wire 600-ohm feed line was used, and 
all 150 feet of it carefully hand fabricated us¬ 
ing ceramic insulators and wire ties. A quarter 
wave shorted matching stub was run down the 
apex tower and the feed line attached. From 
there it ran over a series of 15 foot “telephone 
poles” to support its weight to the house roof. 
Over the roof and through feedthrough insula¬ 
tors, it went. In the shack it terminated in an 
antenna tuner, fed by the 100 watt 20 meter 
phone rig. 

To insure proper adjustment of the feedline 
on the quarter wave stub, a 600-ohm open line 
“twin lamp” was made and the stub adjusted 
until the outgoing light was brightest and the 
reflected power light went out. This, inciden¬ 
tally works very well, although I don’t think 
I’ve ever seen the “twin lamp” written up for 







open wire lines. 

With 80 to 100 watts input on the crowded 
-0 meter phone band 25 countries were worked 
in Europe, Africa, and the Pacific in less than 
2-1 hours continuous time, spread out over a 0 
month period. Some real juicy ones too. It was 
found that stations could be worked in any di¬ 
rection due to the many minor radiation lobes 
characteristic of the V, but of course extra¬ 
ordinary signal reports were only received in 
the favorable directions. In fact, many times, 
when working rare DX, I was reportedly “the 
only W on the band today.” 

All good things come to an end and so it was 
with my monster. For three years I enjoyed 
that notoriety which is afforded only those 
hams with antenna farms. None in the entire 
Central New York State Region had the slight¬ 
est difficulty finding my house. Once in the 
neighborhood, one had only to ask about a 
large antenna and directions were immediately 
forthcoming. Then came the day I took a job 
in a far away city, and my long suffering 


mother, who is the real martyr of ray story, 
suggested that perhaps I could take down the 
array? With heavy heart and almost recon¬ 
sidering that new job, 1 agreed. Down it would 
have to come. 

Ah, what a fate, to end up as a wooden 
border for a new flower garden, but that’s 
what happened. The four by fours to this day 
keei> the grass from encroaching on the flowers 
in the back yard. The concrete bases were just 
too much to consider moving and still are 
known to break cutter bar knives of unwary 
farmers cutting hay on the old antenna farm. 

With the demise of that great old antenna, 
it was as if an era had ended for Ham Radio, 
and indeed it had, for it was just about that 
time that the trend toward store bought gear 
and ready made beams was established. Today 
if an antenna is much larger than a bread box, 
it's no good, I’d like to see a trend toward more 
of the large old wire antennas such as this one. 
Think it over, they really work out fine! 

. . . W2RWJ 


The Tiny Terminator 


H AVE you ever felt the need for a dummy 
load which would also indicate accurately 
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the actual rf output power of a transmitter? 

You can buy such a beastie, you know. The 
Bird Termalhie, standard of the two-way com¬ 
munication industry, shouldn’t set you back 
much more than a C-note . . . 

But you can also build one at considerable 
less outlay, and that’s what this article is all 
about. 

As the photographs show, there’s almost 
nothing to the ‘ Tiny Terminator”—nothing, 
that is, but a 50-ohm load for any transmitter, 
which will absorb 20 watts for days on end 
and will handle 40 watts for brief periods (a 
minor modification can double these ratings), 
will not radiate rf into the ether after the 
fashion of the “standard” light bulb load, will 
allow accurate measurement of output power 
up past 225 me, and can be built in less than 
two hours for less than $5. 

You can see by the schematic that there’s 
nothing to the device electrically; the tricks 
are all mechanical. Electrically, the Tiny Ter¬ 
minator consists of 20 (that’s what we said* 
1000-ohm 1-watt resistors connected in paral¬ 
lel, with a crystal diode running fi’om the hot 
end of the composite resistor to the meter 
jack and a 27 mmfd capacitor bypassing the 
meter. 

Mechanically, the big problem with a unit 
















such as this is the problem of keeping the load 
resistive regardless of frequency, Resistor 
leads have inductance (about 25 millimicroh- 
enries per inch) so we get rid of the leads as 
completely as possible. This is done by punch¬ 
ing holes in a flat plate, passing the lead 
through the hole until the resistor is flush with 
the plate, and soldering rapidly with a hot iron 
(an Ungar 47-watt 1100-degree tip was used 
in building the model shown) so that the re¬ 
sistor body won’t cook before the leads and 
plate are joined. 

The flat plate has capacitance. This is 
avoided by keeping the plate shielded from 
outside influences, and separated as far as pos¬ 
sible from its shield. 

The shield, incidentally, is the bottom of 1V» 
inches of a Canada Dry cola, soldered all 
around the edge to the front resistor plate. 
This confines all rf inside the terminator. 

Addition of the crystal diode (a 1N34 was 
used, but a higher-voltage unit is recommended 
if you ever expect to measure power higher 
than 8 watts) and the bypass capacitor pro¬ 
vide the power-measuring feature. These two 
components, in conjunction with an external 
voltmeter of at least 1000 ohms per volt sensi¬ 
tivity, provide you a peak-reading ac volt¬ 
meter. The voltage indicated on the meter will 
be equal to the peak value of rf voltage pres¬ 
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ent across the load. Squaring the voltage and 
dividing by 50 (the resistance) will give you 
the peak power. Most power ratings are in rms 
values rather than peak; multiplying the in¬ 
dicated voltage by 0.707 before squaring will 
give you the rms power output. 

The unit shown in the photos used perfor¬ 
ated brass stock for the resistor plates; this 
happened only because a length of the brass 
was on hand in the jtinkbox at the time. A 
cut-out tin can lid will work equally well and 
will be much less expensive. 

Not visible in the photos is the means of 
connecting the hot end of the resistor plate. A 
hole was punched in the middle of the hot 
plate and a length of No. 14 bare wire was 
soldered in, then filed off flush on the rear side. 
The bare wire was threaded through the coax 
connector and soldered to the center contact 
after checking for possible shorts. 

The coax connector itself is held in place by 
a solder joint all around the rim of the cable- 
end aperture (see photo). This joint, if well 
made, provides plenty of strength. 



Earlier, we mentioned that a minor modifi¬ 
cation would double the power rating. That 
modification is this: instead of 1-watt resis¬ 
tors, use the 2-watt variety. If you really want 
to go high-power, use 50 2700-ohm 2-watt re¬ 
sistors and have a terminator which will ab¬ 
sorb 100 watts continuously and 200 watts 
ICAS. However, one that big will cost more— 
and you’ll probably have to use a coffee can 
for the shield instead of the cola can used here. 

. . . K5JKX/6 
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Old Vikings 

Never Die 


W HILE making a recent tour of used 
equipment counters in amateur supply 
houses, J discovered that one piece of gear was 
conspicuous by its absence. This was the Vik¬ 
ing II. 

The one here at W4AWM is over seven 
years old, has had a life of faithful service, 
with few exceptions. One of these is a loss of 
gain in the speech amplifier. A cure for this 
problem has meant a modified speech ampli¬ 
fier for some Vikings or a distortion producing 
pre-amplifier for others, I tried a trick sug¬ 
gested by W40XZ and it restored the gain to 
what it was when the transmitter was new, 
even with a dynamic mike. Simply replace Cl 
and C54, the 10 mfd 25 volt electrolytic capaci¬ 
tors used as cathode bypasses on VI and V2, 
the 6AU6 speech amplifier tubes. You can in¬ 
crease the overall gain of the stage slightly by 
using 20 or 25 mfd electrolytics in place of 
the tens. Be sure to observe polarity when 
making the replacement. 

If you find it necessary to replace an 807 
in the modulator, it is advantageous to replace 
the other also. This is to facilitate the use of 
a pair of balanced tubes. You can check bal¬ 
ance by removing one tube and noting the 
resting current of the other on the modulation 
position of the meter. Now swap tubes and 
again note the current. The tubes are balanced 
when you find a pair that draw equal current. 
Resting current, with both tubes in their soc¬ 
kets, should be within 5 percent of 75 miUiam- 
peres. Be sure the empty plate cap does not 
touch ground, and remove all voltages when 
changing tubes. 

While the bottom is off, take a look at the 
pilot lamps. If they seem a bit black around the 
gills, it might be worth your time and a few 
cents to replace them now. There are several 
screws holding that bottom plate. 

Operation on MARS or CAP frequencies can 
bring a note from the FCC if you have ignored 
reports of slightly off frequency operation. 
This next little item can save you the toil of 
crystal grinding and the embarrassment of a 
“pink” ticket. The first step is to obtain a sur¬ 
plus tuning unit type CO-985, which consists 
of a small fiber board with two small banana 
plugs having one-half inch spacing, and a 
couple of threaded bushings attached. A small 
air variable capacitor is attached to the bush¬ 
ings with machine screws. Remove the original 
capacitor and solder a 5 to 25 mmfd ceramic 
trimmer in its place, taking care not to over- 


John H. Bauer W4AWM 
87 Marlborough Road 
Asheville, North Carolina 

heat the spider tabs. Install the trimmer assem¬ 
bly in one of the crystal sockets and insert 
the net crystal in the succeeding one. Finally, 
jumper the corresponding terminals on the 
crystal switch SW8, thus placing the trimmer 
in parallel with the crystal. Turn on the os¬ 
cillator and “zero beat” the net control sta¬ 
tion or an accurate crystal by turning the 
trimmer with an insulated tuning tool. I found 
that the 5 to 25 mmfd trimmer "would move my 
4595 kc Air Force MARS crystal several hun¬ 
dred cycles in each direction. 

Many amateurs enjoy modifying equipment 
but hesitate doing so for fear that the holes 
left from these “improvements” will ruin the 
trade-in value, which is all too true in most 
cases. The Viking, however, lends itself quite 
well to modifications. Since few operators use 
1(50 meters, the 100 meter IN-OUT switch 
SWT), may be partially removed to permit util¬ 
ization of the front panel hole for another 
switch, such as an SSB-AM switch. All that 
is necessary in this operation is to remove the 
dial cord from the shaft and drive wheel as¬ 
sembly under the chassis, tie the cord so it 
will not slip through the chassis and off the 
switch drive wheel, and remove the shaft and 
wheel from the bracket. This leaves the bracket 
free to receive a switch, and eliminates drilling 
a hole in the panel. 

If you plan to use an SB-10 with the Vik¬ 
ing, drill a small hole in the chassis bottom 
plate and pass the coax leads to and from the 
SB-10 through the hole. You may now attach 
the coax directly to the driver and final, thus 
saving two connectors and a few more price 
reducing holes in the cabinet, A feature of this 
system is that it eliminates the added capacity 
of the connectors in the grid circuit. For elec¬ 
trical connections, there are four unused pins 
on the accessory socket, and drilling out the 
end of the aligning pin on the VFO plug will 
provide for additional leads if you are driving 
a modulator for a nigh power final in addition 
to the use of the sideband adapter. 

Using the proper multiplier and the OFF 
position contacts on the meter switch, the 
transmitter plate voltage may be read on the 
meter. Utilizing the lower meter scale as 0 to 
2500 volts, the plate voltage will read on the 
lower third of the scale which is normal for 
most of the current readings. 

Incorporation of any of these items in your 
Viking is sure to bring added operating pleas¬ 
ure. . . . W4A WM 




with a “MATERIAL" difference! 


NOW! A Broad Band ‘Baiun” for ; 
10, 15 and 20 Meter Tri-Band 


MODEL BA1430/1-1 


For TOP-MAN-ON- 

THE FREQUENCY results... 

Install a Telrex antenna... dollar for 
dollar better in every way! Antenna 
systems from $6.95 to $12,000.00 


ANTENNAS 


Communication and TV Antennas 


ASBURY PARK 40, NEW JERSEY, U.S.A 



Before 


73 Subscribing is Healthy 

Careful inspection of our unretouched sketches, done freehand 
from life, will make obvious the benefits of subscribing to 73. 
Notice the physiological changes that have manifested themselves 
as a result of his reading 73. It is indeed remarkable that a simple 
expedient like a 73 subscription could change this boorish over¬ 
weight obnoxious scoundrel into the contemplative healthy typical 
73-reading ham at right. 



After 


CLUB RATES: Club secretaries may send in subscriptions in groups of five or more and deduct 
50 ^ per subscription for the club. 
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□ $6.50 two years 
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Roy E. Pafenberg W4WKM 
316 Stratford Avenue 
Fairfax, Virginia 



A 60 watt AM and CW transmitter with 
full 80 through 6 meter amateur band 
coverage for less than $50.00? It’s hard to be¬ 
lieve but this is what Allied Radio Corporation 
has accomplished in their new transmitter kit. 
The Knight T-6G is a completely self-con¬ 
tained, neat little package that puts out an 
amazing signal for its size. 

A quick check of the specifications will ver¬ 
ify that this easy to assemble kit is a real 
bargain on today’s amateur equipment market. 
How does this Knight-Ivit provide so many 
features at the price of $49.95? Part of the 


reason is, of course, that it is a kit; you sup¬ 
ply the majority of the labor. That is, if you 
call the interesting, easy assembly of the 
transmitter labor. The design concepts that 
provide high performance at low cost include 
a silicon rectifier power supply, use of a mass 
produced, high efficiency TV sweep tube in the 
output stage and a highly effective, controlled 
carrier screen modulation system that provides 
good quality speech with plenty of punch. This 
audio system allows the final to loaf along at 
about V* normal power input and still ap¬ 
proach the CW input of 60 watts on voice 
peaks. 
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These same features make compact con¬ 
struction possible and this little transmitter 
is no larger than a man-size shoe box. The 
gray wrinkle finished, rugged steel cabinet and 
the two-tone panel provide a very attractive 
and practical housing. Despite the compact 
construction, assembly is easy. 

The 218 separate assembly steps are ar¬ 
ranged in easy to understand, check-off order 
in the large 8 V 2 " x 11", well printed instruc¬ 
tion manual. This 32 page booklet contains 19 
clear illustrations in addition to the schematic 
diagram and complete illustrated parts break¬ 
down, As a further construction aid, 6 of the 
major assembly illustrations are duplicated in 
15" x 20" wall chart form. With all of this 
assistance, it is indeed difficult to goof. 

Good quality parts are used throughout the 
transmitter and packaging of the parts is 
geared to convenient assembly. Resistors are 
card mounted and are marked for ready selec¬ 
tion. Other small parts are supplied in trans¬ 
parent plastic bags for easy identification. 
These features, along with the illustrated 
parts breakdown, detailed drawings and self¬ 
checking instructions make for rapid assembly 
by even the most inexperienced individual. 

The schematic diagram of the T-60 trans¬ 
mitter is shown in Figure 1. The circuit con¬ 
sists of a 6HF8 triode section (VIA) operat¬ 
ing as a Pierce crystal oscillator os as a VFO 
amplifier. The pentode section of the 6HF8 
(V1B) is used as a buffer amplifier or fre¬ 
quency multiplier, depending on the band in 
use. An adjustable pi network tuned circuit is 
used to couple the buffer-multiplier stage to 
the grid of the GDQ6B (V4) power amplifier 
stage. The plate of the GDQ6B is shunt fed 
and a pi network used to provide the proper 
match between the high impedance plate cir¬ 
cuit and the antenna. Antennas with impe¬ 
dances ranging between 40 and 600 ohms can 
be matched with this network. Figure 2 charts 
the frequency coverage of the transmitter 
along with the recommended crystal or ex¬ 
ternal VFO frequencies for each band. 

The metering circuit of the T-60 follows the 
trend established in several recent transmit¬ 
ters. A crystal diode, CR1, is used to rectify 
a portion of the RF present at the output of 
the antenna network. The filtered output of 
the diode is applied to the meter and a shunt 
resistor may be switched in to avoid off-scale 
deflection of the meter when feeding high im¬ 
pedance loads. The DRIVE TUNE, PLATE 
TUNE and LOAD controls are all adjusted 
for maximum meter deflection with the FUNC¬ 
TION switch in the tune position. The switch 
is then thrown to the CW position and the 
controls peaked for maximum output. While 
this may appear to be a quick and dirty 
method of metering a 3 stage transmitter, it 
really works well and permits easy, accurate 
tuning by inexperienced operators. 



HAMS . . . this Seco 8-point 
antenna and power amplifier 
check gets more from your rig 


1* Is myantennaradiating all 
available power? 

2« Are there “Hot Spots” in 
my feed line? 

3. Is my antenna-feed line 
match actually tested, or 
only computed? 

4. What is my Forward 
Power? 


5*What is my Reflected 
Power? 

6. Do I have high RF resist¬ 
ance in splices, connec¬ 
tors and in series with the 
radiating element? 

7* What is my RF Power 
Amplifier Efficiency? 

8. How much power am I 
wasting in relays, filters 
and feed line? 





Analyze Your Antenna and RF Power 
Amplifier With the SECO 520 

K® 3 VSWR scale interpretations—1:1 

to 8:1 Standing Wave Ratio—antenna system efficiency 
-GOOD-BAD scale. 

3 Forward and 3 Reflected Power scales accurately 
calibrated (3.5 to 180 me)—ranges 0-10, 0-100 and 
0-1000 watts. 

Directional Coupler and Meter are matched pair, 
accurately calibrated. 

Single compact case 6 %" x 2*4" x 5*4"—no charts 
or graphs to read. 

Scales are calibrated for 50 ohm line (simple multiply 
reading by 1.4 for 72 ohm lines). 

Continuous duty—may be left in line as RF monitor. 


ECO 


SECO ELECTRONICS, INC 

5041 Penn Ave. So., Minneapolis 19, Minn. 


Please send me full information on the Seco 520 CD also Seco 
electronic equipment catalog folder. 

NAME _ 


ADDRESS. 


CITY. 


.STATE. 
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Band 

(Meters) 

Frequency of 
Crystal or VFO 
(MC) 

rntnmtltltr 

Freq. Range 

(MC) 

80 

3.5 to 4.0 

3.5 to 4.0 

40 

7,0 to 7,3 

7.0 to 7.3 

20 

7.0 to 7.175 

14.0 to 14.35 

15 

7.0 to 7.150 

21.0 to 21.45 

10 

7.0 to 7,425 

28.0 to 29.7 

6 

8.334 to 0.0 

50,0 to 54.0 


i'he cathode circuits of the oscillator, buffei'- 
multiplier and power amplifier stages are con¬ 
nected to the key jack. When the key is closed, 
these points are at ground potential. In the 
key-up condition, a 2.2K ohm resistor is in¬ 
serted in the circuit. The cathode current of 
the GDQ6.B develops a bias voltage across the 
resistor which is sufficient to reduce the 6J >Q6 
plate and screen currents to a safe value and 
completely cut off the oscillator and buffer 
stages. This design feature reduces the volt¬ 
age across the open key to a safe value and 
provides excellent keying characteristics. There 
is one disadvantage to this keying circuit. If 
an external VFO is used, it must run con¬ 
tinuously and keying must be accomplished in 
the transmitter. 

In the AM mode, a cascaded 12AX7 (V2) 
is used as a speech amplifier which drives the 
first section of the 6DR7 (V3) modulator 
stage, i'his section of the modulator is op¬ 
erated at zero bias and grid rectification of 
the applied audio signal occurs. This increase 
in bias causes the plate voltage to rise, vary¬ 
ing with the modulating signal. The grid of 
the second section is connected to the plate of 
the input section and this positive voltage rise 
increases the cathode current, and thus the 
voltage, of the output stage. A portion of this 
voltage is applied to the 6DQGB screen. This 
voltage rises with modulation and varies at 
an audio rate, modulating the screen of the 
n output amplifier and increasing the average 
tic potential of the screen. In I he TUNE posi¬ 
tion of the FUNCTION switch, reduced screen 
voltage is applied to the 6DQ6B and out of 
resonance plate current is reduced to a safe 
value. 

The power supply is conventional and con¬ 
sists of a power transformer with plate and 
filament windings. A full wave voltage doubler 
circuit, using silicon rectifiers and an RC filter 
develops 440 volts dc for the plate and screen 
circuits. 

The completed transmitter was bench tested, 
using an M. C, Jones Type 025 wattmeter as 
a 50 ohm load with the interna] indicator used 
to measure power output on 6 meters. Since 
the directional coupler used in this instrument 
is frequency sensitive, a Hewlett-Packard 41 


OB VTVM was used to measure the voltage 
across the load and power output computed 
for the other bands. PA stage input power was 
metered and, with the transmitter tuned for 
maximum output in accordance with the in¬ 
structions, found to range between 63 watts 
on 80 meters and 76 watts on 10 meters. Us¬ 
ing active crystals, CW power output ranged 
between 40 watts on 80 meters and 26 watts 
on 10 meters. Efficiency on 6 meters is of 
course greatly reduced since the PA is operat¬ 
ing as a doubler. Measured power output on 
6 meters was 13 watts with 80 watts input. It 
must be emphasized that these measurements 
were made by tuning in accordance with the 
instructions, letting the operating conditions 
fall as they would. 

A 1000 eycle tone was applied to the micro¬ 
phone input and a scope connected to monitor 
the rf envelope. The gain control was ad¬ 
vanced to the point where distortion was ap¬ 
parent. This occurred at between 90 and 100% 
modulation, depending on tuning and loading. 
Measured peak power output was roughly 
equal to the CW output for identical tuning 
and loading conditions. 

On the air tests produced good results. No 
attempts were made to establish any DX rec¬ 
ords, the objective being to obtain critical 
reports on signal quality. Comments on the 
controlled carrier modulation system were 
typical. “Your audio quality is good, OM, but 
your carrier seems to be going up and down.” 
Those operators familiar with controlled car¬ 
rier AM signals gave good reports. Construc¬ 
tive, “on the air" help in finding the proper 
setting of the audio gain control was difficult 
to obtain. The proper point, verified by the 
scope, is just below the setting where audio 
distortion becomes noticeable. 

There are very few complaints with the 
transmitter. The comments on the metering 
system can not be taken too seriously since 
the system works and works well. The reduced 
output on 6 meters is more serious. However, 
since 6 meter coverage is a bonus anyway, we 
can afford to be philosophical and not look a 
gift horse in the mouth. The writer lias per¬ 
sonal objection to the RCA phono jack used as 
the mike connector and it is suspected that 
many will change it to a type to fit their mi¬ 
crophones. 

All in all, the Knight T-60 is a very good 
buy. For the Novice, it is an ideal first trans¬ 
mitter and it is very attractive to the more 
experienced amateur as an emergency or 
standby unit. The rugged construction and 
simplicity of the unit make it probable that 
this little rig will be in service long after 
more sophisticated equipment is “down for 
maintenance.” 

. . . W4WKM 
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(W2NSD from page 4) 

quite the same again toward the club. IIow 
many defeats will they take before they drop 
out? Not many. You say, “Good riddance.” 
Maybe so, but if the executive committee had 
pre-solved the problems then these chaps might 
never have become needlers. 

One lousy president can undo years of club 
building. It does the executive committee no 
good if the president is not on his toes and 
does not see what is coming when discussion 
starts to heat up. He should then refer the 
matter to the executive committee for pre¬ 
sentation at the next meeting and quickly get 
on to other business. It is up to the president 
to maintain order during the meeting. He 
should have a sergeant-at-arms to separate 
youngsters who sit together and are occa¬ 
sionally more interested in each other than 
the meeting. He should stop the meeting en¬ 
tirely when attention wanders from the mat¬ 
ters at hand and call for courtesy to the 
speaker. This also acts to push a dull speaker 
into the closing part of his speech. 

While parliamentary procedure can some¬ 
times slow things down, it is also a useful 
weapon in the hands of the president to beat 
down disturbances. The president should know 
the Rules-Of-Order cold and he able to flatten 
anyone with them. 

From all of the proceeding' it should be 
obvious that I view the business part of a 
club meeting as the most hazardous to the 
longevity of the club. Unfortunately, even if 
the business is done away with quickly and 
efficiently, this does not guarantee that a club 
is going to survive. I do feel that it is import¬ 
ant enough so that no matter what else the 
club does it cannot be a really successful club 
with poorly run business meetings. 

What else can you do? Well, while this has 
nothing to do with ham radio, you should con¬ 
sider the possibility of serving some food dur¬ 
ing- the middle of the meeting or at the end. 1 
prefer the middle for this keeps everyone 
around with nothing to do but munch and talk 
to each other. One of the important benefits 
of a dub is in getting people together. When 
you remove the chow session you cut out most 
of the socializing of a club. Best food? Coffee 
and doughnuts oi' cider and doughnuts. A 
coffee urn is a good club investment A little 
cup by the urn for donations should pay for 
the upkeep on this ritual. 

After coffee, call the club back to order and 
introduce the speaker for the night. The presi¬ 
dent should let the speaker know what time 
the club usually adjourns so he can plan his 
talk accordingly. The president should also 
make sure that the speaker has plenty of time 
to give his talk. It is certainly not fair to ask 
a chap to come and talk to the club and then 
turn the meeting over to him at 10:30 p.m. I 

(Turn to page 89j 



Three B&W Chokes that have broadband 
applications from 80 through 10 meters. 

FC-15 An RF filament choke ideal for 
grounded grid amplifier construction. 
Use with one or two tubes. For total 
filament current to 15 amps. 

FC-30 Similar to FC-15 but with larger 
capacity to handle up to 30 amp. total 
filament current. 

Model 800 Transmitting type RF plate 
choke designed for series or shunt fed 
plate circuits. Max. rating 2500 VDC 
at 500 ma. 

See these chokes at your dealer or write 
B&W for information. 

S tyVMtimm,, <$nc. 


Canal Street & Beaver Dam Road Bristol. Pa, 



(M-1071—Power Supply in kit form.) 


Manufactured by 

MULTI-PRODUCTS COMPANY 

71470 COOLIDGE HWT., OAK PARK 37, MICH. 
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Antenna Protection 




Carl Drume'I'er W5EHC 
5824 N.W. 58th Street 
Oklahoma City 12, Oklahoma 

L ightning protection for amateur radio an¬ 
tennas is nothing to be lightly regarded. 
Common sense dictates that no antenna instal¬ 
lation should be without a fail-safe, neglect- 
proof system of ensuring that each and every 
antenna at the station is grounded whenever 
the station is closed. If such a protective sys¬ 
tem can be combined with an antenna selection 
system, so much the better. 

This article describes just such a dual sys¬ 
tem. It provides toggle-switch selection be¬ 
tween a trapped-doublet all-band flat-top and 
a tri-band rotary beam. At the same time, it 
provides automatic grounding of both antennas 
when the station receiver is turned off by a 
line-control switch. As a bonus item, it also 
ensures that one can never inadvertently leave 
the transmitter energized. 

The heart of this system is a little box 
mounted outside the house. The box is ground¬ 
ed by its mounting legs, which are metal stakes 
driven into ever-moist earth. Three co-ax re¬ 
lays are mounted in this weather-proof box. 
Two of these relays are connected to the an¬ 
tennas and “normal” to ground. When ener¬ 
gized, they lift the two antennas off ground 
and transfer them to the third relay. This 
third relay “normals” on the flat-top antenna, 
the most-used at this station, and selects the 
beam antenna when energized. 




A heart is useless without a brain (a control 
center) to order its actions. The control center 
of this system is a 2” x 3” x 514" Mini-box 
containing two toggle switches, an over-size 
pilot light, and a terminal strip. One toggle 
switch controls the main 117-vac line serving 
the station; power for the relays, the station 
receiver, and the station transmitter all are 
taken from this 117-vac line. The other toggle 
switch merely controls the antenna-selector re¬ 
lay. The king-size pilot light, with a 117-volt, 
six-watt bulb, being across the station master 
power buss, provides an attention-demanding 
indication of a “live” position of the main-line 
toggle switch. 

“Muscles” for the heart may come directly 
from the 117-vac line or, as in this case, from 
a 24-vdc power supply. The selection of 24-vdc 
for operation of relays was based solely upon 
the highly-important item of having three 24- 
volt relays available. 

Construction is simple. The relays are 
mounted in a 10” x 2" x 17” chassis pan. A 
standard chassis bottom-plate provides an ade¬ 
quate cover, held on by self-tapping screws. 
As shown in the photograph, the relays are 
mounted in a rather unorthodox fashion dic¬ 
tated by the availability of connectors. It 
will be noted that two relays are joined by a 
male-to-male co-ax connector; therefore they 
are mounted closely together. The third relay 
sits off to itself; two right-angle connectors 
make possible its attachment to the center re¬ 
lay without a short-radius bend in the co-axial 
cable. 
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ONLY WAY TO GO MOBILE 


six meters — 
ten meters 

NEIL 



MOBILEER II VHF Phone Transmitter 

-Built-in power supply; no external high voltage required, iust connect to your 
12 volt battery. 

—Transistorized modulator and 12 volt plate tubes permit extremely low 
battery drain. 

—All controls on front panel. 

—Uses 8 me crystals; no overtone circuits employed. 

—Two built-in tuning meters eliminate fumbling for meter switch; no guessing 
which scale to read. 

— 100% plate and screen modulation, not merely screen modulated, for constant 
output, maximum audio, 

—Extremely compact, only 3 inches high. 

—With the ease of tuning and trouble-free operation for which NEIL is famous* 

— Features new, updated circuitry. 

Price: MOBILEER II, kit .$79*95 MOBILEER H, wire d.. $99.95 

{specify band desired) 

For higher mobile power: Nell BETA transmitter, 60 wafts, requires external power supply. Kit $98, Wired $125. 


THE 



See your dealer or order from: 

CO. 795 Monroe Ave., Rochester 7, N. Y 

NEW 6 and 2 Meier Receiver Kit $39.95 


Baker 5-6170 


Along the bottom edge of the box are 
mounted three co-ax feed-through connectors 
and a two-prong - chassis connector for the 
control lines. 

Shorts for grounding the “normal” positions 
of two relays are made from male connectors 
with a very short piece of co-ax cable attached; 
the inner and outer conductors of the cable 
are soldered together. 

As indicated in the schematic diagram, wir¬ 
ing is simple and needs no special explanations 
or precautions. 

Operation of this system has proved satis¬ 
factory in all respects. About the only refine¬ 
ment that could he desired would be an inter¬ 
lock circuit that would inhibit the selection 
of the 10-15-20 meter beam when the transmit¬ 
ter was tuned to 40 or 80 . . . but that would 
be asking for egg in one’s beer! . . . W5EHC 

Rli, Rla, and Rls: 28-vdc SPDT coax relay 
Pin: Female 2-prong chassis receptacle for control cir¬ 
cuits, with plug 

Pl 2 ; Female coax chassis receptacle for beam antenna 
Pla: Female coax chassis receptacle for coax to Send- 
Receive relay 

Fl4: Female coax chassis receptacle for trapped doublet 
antenna 

Pis; Male chassis plug for 117-vac input 
Fid: Female chassis receptacle for 117-vac to receiver 
PiFemale chassis receptacle for 117-vac to transmitter 
OR: Full-wave bridge rectifier for 28 V, 2 A 
T: Transformer, 117 v to 28 v 
I : Dial light, 117 v, 6 w 
Swi: SPST switch for antenna selection 
Swa: DPST switch for ungrounding antennas and pow¬ 
ering receiver and transmitter 


VHF 



2 METER CONVERTER, XtaJ control led, 4 cJb 

noise figure r 5 low noise VHF Irons liters. Requires 15 ma @ 
U-15 VDC. Complete with instructions, $ 49.95 

6 METER CONVERTER w Xtal controlled, 4 db 

noise figure, 4 low noise VHh transistors. Requires 13 mo @ 
11-15 VDC. Complete with instructions, 5 44.93 

2 METER PREAMPLIFIER, 4 db noise figure, 21 

db gain, only t x 2-3/8 inches For easy install at ion. Requires 
2.5 ma @ 11-15 VDC. Complete with instructions, $ 12.95 





HARDWARE ASSORTMENT 


1000 pieces including nuts, bolts, washers, grommets, 
springs, damps, eyelets, lugs, spacers, etc,, in miscellane¬ 
ous sizes which are so handy when needed. In handy 
box. Prepaid anywhere in U* 5. No 

Gatlin'W9GA1.. 

DELTA DISTRIBUTING 2357 York St., Blue Island, 111, 


$1.50 



1^ 


* PRE- CUT 


V 


*IRIB AND 


* PRE-TU NED 

DEPT* C _ _ 

Bamboo fiberglass 

if R IT E FOft FREE LITERATURE EXTRA PARTS AVAILABLE 





tahe products 


406 BON AIR DR 
TEMPLE TERRACE FI A 


MARCH 1962 


47 

















































■ S'fj .7:5*5 

.. . ... . . • . .. .■.■ 

-a 




. J. . . V. .T 


1 »V r rrf jf 




!K*aiiiS^l^o»^S 






.. v ■ - v • . . . . ■ - ■ . . .-.- v - •■ .. r. - vyr^v . 


■ - •■■■'; 




■ ZZi. 








7*t • v. - 

< >■'■■>■■■•’■ •' ■•■:■ • ■ ■ • ■ •:■ o:. x/; V 

i;; S: :•: •:■ J:. A ; : A : : :•:;: 


SSSS 


V ".V AW W ■.».■ ■>. 

a-Bliv | }»^" 








SUPERB HEATHKIT SSB MARAUDER TRANSMITTER 
COMPARES FEATURE FOR FEATURE . . . 

WITH GEAR SELLING AT TWICE THE PRICE 




First complete filter-type SSB transmitter in kit form . . . 
over two years in development. An outstanding array of 
features, combine with neat, functional styling, clean open 
circuit layout. Quality construction and materials bring 
you performance, convenience and dependability unheard 
of in this low price range! Special features include: Pre¬ 
cision gear-drive tuning assembly with approximately 10 kc 
per turn for precise frequency settings . . . smooth action; 
a full-function accessory socket provides for receiver mut¬ 
ing. amplifier cutoff bias, 117 vac antenna relay power, etc.; 
A sw itched 117 vac outlet powers monitor scope or other 
accessories; “Spot" control; Voice control (VOX); Drive 
level control and many, many more! All control functions 
are located on the front panel for convenience and ease of 
operation ... no doors or hatches to open ... no equip¬ 
ment to move! Here is a transmitter you will be proud to 
own and use for years to come! Allow 60 hours lor assem¬ 
bly. Complete details available on request. 92 lbs. 

IKit HX-10 ... no money down, as low as $22 mo... ,$334.95 


A FEW OF THE 32 FEATURES 

THAT MAKE THE MARAUDER 
AN AMAZING BUYl 

• All crystals furnished for 80 throug h 
10 meters 

• Operates SSB (upper or lower 
sideband), AM, CW & FSK 

• VOX controlled break-in CW 
operation 

• Multi-section hermetically sealed 
crystal band-pass filter 

• Dual conversion; crystal controlled 
heterodyne oscillator 

• Preheated, temperature 
compensated VFO 


SPECIFICATIONS .Emission: SSB (upper or lower sideband:. CW. AM and FSK. 
Power input: 180 ,-,atti PEF-SSB and CW, 75 watts AM, Output impedance: 50 
to 75 ohms ifch not more than approximately 2:1 SWR, Frequency range: (IV1C:) 
3,5 to 4,1; 6.9 to 7,5. 13,9 to 14.5; 20,9 to 21,5; 27,9 to 23.5; 23,5 to 29,1; 29.1 to 29.7. Fre¬ 
quency stability; within 100 cps, overall. Carrier suppression: 50 db below peak 
output. Unwanted sideband suppression: 55 clb below ocak ouLpul. Keying charac« 
teristics: Bn ak-in CW provided by operating VOX from a keyed tone u.:-mq arid-block 
keying. Audio output: High impedance micro phone, Audio frequency response: 
400 to 3000 cps si zt.S oh Power requirements: OFF 4 watts; STANDBY—200 waits; 
KEY DOWN-400 //alts ai 117 volts, 60/00 cycles AC, Cabinet size: *9" W * 11>£" H 
x tr D* 


• VFO or crystal frequency control 

• Automatic level control for higher 
talk power 

• 165 to 1 gear drive tuning assembly 

• Air-cooled, shielded final amplifier 
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GREAT NEW HEATHKIT COMBO 
TRANSMITTER AND RECEIVER . 


. MOBILE AND PORTABLE SSB 
AT THE LOWEST PRICE EVER 


SPECIFICATIONS AND SCHEMATICS AVAILABLE FREE ON REQUEST 


Heathkit HX-20 SSB MOBILE TRANSMITTER 

* Same basic circuitry as Heathkit HX-10 • Complete 
bandswitching—80 through 10 meters • Hermetically 
sealed crystal bandpass filter • Crystal controlled 
dual conversion heterodyne circuitry • Automatic 
level control for maximum talk power, low distortion 

• Fixed 50 ohm loading for easy tuneup • VOX or 
PTT operation -Switch selection of USB, LSB&CW 

Kit HX-20, 19 lbs.,no money down, $19 mo.. $199.95 
GH-12: Microphone illustrated.$6.95 

S PE Cl FI CATION S —Types of emission: 55 B fUpoer o f i- cl C W. 

Power input: 90 W$fi5 PEP, SSB and CW, Output impedance: 50 to 75 

Ohms with not more than approx. Shi SWR* Frequency range (MO: 3.5 to 
4: 7.0 to 7.5: 14,0 to 14,5; 21.0 to 21,5: 28,0 to 29.5 (using crystals furnished; 
i crystal required for 29.5 to 29*7 MQ* Frequency stability: Overall 
luency stability within 100 CPS alter warmup. Carrier suppression 
50 OB oi low peak output Unwanted sideband suppression: 55 QB b« low 
f ?ak output. Keying characteristics: Gr l block kr yi nq tnroughout. Audio 
input: High impedance mi crop hone Power requirements: 6.3 V at S amps. 
Of 12.6 V at 4 amps,:—125 volts 20 miltiamps; 300 volts 100 mill ramps; 600 volts 
HO n.i[Iramps (uses Heath HP-20 or HP-10 po.v r Supplies)* Cabinet siie: 
1 7YC W x 6%' H x 9X' D, 


Heathkit HR-20 SSB MOBILE RECEIVER 

• Modern 8-tube superbet circuit • Tunes SSB, 
AM & CW signals—80 through 10 meters • Crystal 
I. F. bandpass filter • Crystal controlled BFO's for 
selectable sideband reception • Built-in calibrated 
"S" meter • 30-1 gear drive tuning • Fast or slow 
AVC selection • Series noise limiter 

Kit HR-20 ... 17 lbs. 

no money down, $13 mo....$134.50 

SPECIFICATIONS—Frequency range: 60 thru 1 0 ~'t f: in 1 

3.5 to 7*0 to 7,3; 14.0 to 14,35: ?t.Q to 21.5; 23.0 to 29.7 MC Intermediate 
frequency filter: Center (requencv* 3.0 MC: Bandwidth at —6 db. 3,0 K C: 
B,i' :.vi ith al —60 dti. 10.0 KC Ma-.. Hi■ Uca v seated. Panel controls: 
Si 3 - band Select R.F, rtoin; A.F, Qam-Oh — On; Noise Limiter; AVC select; 
main tur inq; band s'-v tch; :jf ;■ ■ ,na I' nnm^r; SSB. CW-AM sw tch. Signal* 
to-noise ratio: 10 db at t microvolt or I f - s. Output impedance;SOGohms an 1 
Sohfri5* Power requirements: 6,3 V at & amps* or 12*6 V at 4 amps* AC or DC, 
300 volt DC at 120 MA, (Uses Heathkit HP-TO Or HP-20 power supplied, 
Cabinet sire: 6%' H x 12>*" W x 19X' 0 . 



FREE 

CATALOGE 

Send \n today for 
yout free 100- 
page catalog. 
Over 250 kits 
m this most 
complete catalog 
of kits* Every 
piece is top 
quality . , save 
up to 5GJ5 



HEATH COMPANY 


I Benton Harbor 1Michigan 

! □ Yes, Send free 1962 Heathkit Catafoo 

J ]~] Enclosed is $__: send_ 

i 

1 Name_— 

I 

I 

Address- 

1 City-Zone— 

L---- 


onOEHINC INSTRUCTIONS: F I 

tiiil DfiJor bl.ink include CtuirgeS 

l'"ji ..' iBOit accardmg to wi■ itj 11 E 

fthuwn t ■. P i f $, j aiil<5f5 ^Hipped 

Ih.iuv cOtirijuS collect Alt gr-tes 

l D.G Bon|on Hnibof Mien, a 
4Jiipei.il *:. n*QuirerJ on ail C.Q.D. 
Ofdun, f'Jices uubi&ct [a tningu witn* 
otfl none* DcpIci and eppoil or*co!* 
IhSMly nigbcr. 


1 

State- | 

_—____I 


MARCH 1962 


49 


















































Mrs. Sylvia Margolis (XL-G3NMR) 
95 Collinwood Gardens 
Tilford, Essex, England 


** J_I oney,” asked the dreamboat DL on leave 
^ * in London, “did he use the potentiom¬ 
eter system of bias stabilization?" 

“Honey." I replied, wondering why English¬ 
men could never make a question like that 
sound sexy, “maybe he did, maybe he didn’t—I 
wouldn’t know. But 1 do know how to make 
perfect coffee!" And in a British house that’s 
saying something, 

his is no ordinary amateur radio establish¬ 
ment. Our motto is “If you can't work the DX, 
then invite them!” And with the h.f. bands in 
the condition they have been for the past year 
or so, our DX score is mounting fast. When 
Loverboy works a remote station he isn’t satis¬ 
fied just to talk to them. “Any time you're in 
London,” he burbles, “drop in.” 

And they do. From France rnd British 
Guiana, from America and Australia, from 
Switzerland and Kenya, they come with their 
wives, children, girl-friends. Only our blessed 
quarantine laws prevent their bringing their 
dogs too. Operation DX Guest has now become 
routine in our house. My younger son is so 
tired of giving up his room to visitors that he 
can’t wait to take his own license and spring a 
nice surprise on some unsuspecting XYL in 
Paraguay. True the household has become 
geared to these little incidents. One night we 
were out at a theatre and I phoned home to 
make sure that the babysitter had put the 
kids to bed—and not vice versa—and she said 
a Chinese gentleman had called. She had given 
him a meal and should she put him to bed too. 
Another freezing, pouring night—in July—an 
SM5 knocked at our door at 11:30 to say he 
had been told by his local radio club that this 
was a hotel. Period. 

The first thing I do in these cases is to find 
out whether the client has any food prefer¬ 
ences. Embarrassing situations arise, like the 
day I served roast beef to find that the visitor 
was a practicing Hindu. [ once asked a VP8 
whether he ate everything and he replied that 
he was allergic to eggs. He could only eat pen¬ 
guin eggs. A maratime mobile K2 used to call 
my husband from mid-Channel to tell him to 
put the beer on ice. He knew his Britain. A 
wandering K6, who claimed to be on vacation 
in London doing an overseas Kinsey report, 
taught me to cook paella. He had perfected this 
recipe whilst on top of an 11,000 ft. mountain, 
with a YA1 call. My electric range was hotter 
than the dried dung fire on which he had ex¬ 
perimented—or perhaps the essential part of 


the recipe was the chunks of dried yak—-but 
it appears the resultant goo wasn’t quite up 
to Afghan standards. 

A knowledge of languages is a great help 
with these customers. We can cope with 
French, German, Italian, Polish, Russian and 
American. We speak no Spanish, Came a YV1, 
all eager to “make a nice QSO with Caracas.” 
Mow to explain to him, with his four words of 
English, that British regulations forbid any 
other than a licensed G to speak over the rig? 
He made a polite show of understanding, but 
I know he left convinced that George Washing¬ 
ton knew what he was doing in 1776. 

We throw a party at the drop of a hat. One 
night a man phoned to say we were breaking 
through on his TV. I went cautiously into the 
i Yl-coping spiel with expressions of guarded 
regret, then thought to enquire where he was 
located. Bronx. Within an hour we had rounded 
up the local radio population and had us a 
party which lasted until 2 a.m. and confirmed 
the neighbours’ opinion that we are all nuts. 

Naturally visiting amateurs evince great in¬ 
terest in the rig. I don’t know a dishwasher 
from an 813, but I look after the clerical 
side of the station. For this purpose I have 
evolved an index system which I can say, with 
true British understatement, is the finest I 
know. I was trained to keep records in the 
best school in t'ie world—the British Foreign 
Office, where we had to produce documents 
thirty years old on seconds of demand. Cer¬ 
tainly our index doesn’t carry such weighty 
information as what Clemenceau said in 1917 
to Wilson, but we love it just the same. Certain 
items appear which could not be said to be 
strictly technical. One K4 is known as “Old 
Rumleguts." A DXCC (twice over) with 
whom we had personal, perhaps too personal, 
contact is described as “Wandering Hands.” 
An XYL in California is listed as “Swell Dish” 
—well surely Loverboy is entitled to get some 
pleasure out of amateur radio! 

The visiting amateur, bemused with all this 
efficiency, often turns to his wife and says 
“Why can’t you do something like this, Doll- 
Baby?” Doll-Baby is non-commital — merely 
turns her strontium-loaded glare on my inno- 

The coffee business demonstrates just how 
amateur radio can change your life. I now 
know three different ways to make coffee— 
Trench, American and Turkish. That, in itself, 
shows the miserable depths to which we have 
plunged, for there is something frightfully un- 
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British, almost caddish, about coffee. But a 
Canadian guest, with that charming frankness 
which permits the VE's to insult you and yet 
leave you smiling, suggested that my coffee, 
which I had offered him only as an interna¬ 
tional compliment anyway, might possibly be 
the cause of another Boston Teaparty. He tiad 
a can of coffee sent from Montreal, told me 
where to buy it in London, stood over me whilst 
I concocted the brew to his liking and now ap¬ 
pears regularly to do spot checks. 

There was the WI whom we were taking to 
London Airport with his wife after they had 
spent some days with us. I stopped the car 
and bought a bunch of roses for Alice, thinking 
how wonderful it was that these same flowers 
would decorate their table that night back in 
Boston, Mass, Next week he told us that they 
had the devil of a job getting the roses through 
the Boston Customs because the Officer had 
found a louse on one of the blooms. That was 
one louse less in London. 

One weekend we had two VK’s staying with 
us. My elder son had been miserable for the 
previous week and blossomed forth that morn¬ 
ing covered with little red spots. I phoned the 
doctor, who came straight round, 1 opened 
the door, said “Sh-h-h,” and sent him up to the 
patient. Ten minutes later he came down, an¬ 
nouncing triumphantly that it was measles. He 
was sh-h-h-d once more by an unimpressed 
mother, a pair of large and ecstatic Austra¬ 
lians and a most disinterested father who had 
just got a 5-9 report from a VR1 and was 
utterly detached from trivia such as anti-biotic 
and linctuses. The doctor left the house suit¬ 
ably abashed, having learnt things that never 
appeared in any Materia Medica. 

All our visitors teach us how to live. We 
patiently bear the criticisms of our small cars, 
expensive gasoline, our plumbing, damp cli¬ 
mate, terrible coffee, ubicjuitous tea, socialized 
medicine, privileged aristocracy, narrow roads 
and 150 watt maximum power allowance. Then 
we carry on blithely, until the next batch of 
DN arrives. 



e WORLD'S FINEST ELECTRONIC 
GOV'T SURPLUS BARGAINS: 

Transmitters. Receivers, Meter*. Microphone*, 
Headsets. Amplifiers. Antennas, Power Sup¬ 
plies, Filters, Indicators* Converters, Dynamo- 
tors. Cable. Control Boses, Test Equipment* 
Phones, etc. Send for Free Catalog* Dopt 73. 


FAIR RADIO SALES • P.O.Box 1105 • LIMA, OHIO > 



EASY TO LEARN CODE 

Learn to increase speed with an 
InstiULtograph—the Cede I etcher that takes 
the place of an operntordnimictor and enables 
anyone io master code without further assist¬ 
ance. Available tapes from beginners alphabet 
to typical messages on all subjects. Speed 
range 5 to 40 YVPM. Always ready—no UUM. 
Thousands have ‘ acquired the code'* with the 
InsLructograph System. Write today for conven¬ 
ient rental or purchase plane. 

INSTRUCTOGRAPH COMPANY 
4713 SHERIDAN ROAD, CHICAGO 4U, ILL. 
4700 Crenshaw Blvrt.* Los Angeles 43. Calif. 


3 BIG REASONS WHY 
NO OTHER ANTENNA 
CAN MATCH THE 
“J” BEAM 



exclusive Slot Design reduces SWR*s to an absolute 
minimum* 


2. ADD FOR GAIN DESIGN Add matched 

- r Beam sections at any time to Basic 4 over 4 
antenna for increased gain. No other an term a has 
this feature. The "J” Beam defies obsolescense. Can 
be expanded or stacked to meet every demand at 
any lime. 


3. LIFETIME DURABILITY "J” Beam ele¬ 
ments are of heavy walled aluminum tubing* All 
clamps and fittings are forged with a special English 
Metal Alloy that can not rust or form elect to- 
lytic corrosion* 


Listed here are 3 Basic Models from complete line* 

144MC-S4 Double 4 ffi elements) 300 ohmt feed $23.50 

220MC-S4* Double 4 (8 elements) 5 2 ohms feed 22,50 

42GMC-S4* Double 4 (8 elements) 52 ohms feed 16-95 

"includes Salun 

_ * 

The "j‘ Beam is so new only a few distributors 
have them. To order or for complete information, 
write direct to GAIN, INC. Include name of dis¬ 
tributor if any* 



1209 W. 74th $f. f Chicago 36, III., Phone TR 4-2610 

O Send me complete details and prices 
□ Send me Model___ 


□ Check enclosed (save Shipping) □ Send C.O.D* 
Name___ 


Street 

City_ 


Zone_.State. 


B 


i 


MARCH 1962 


51 











































Faithful, Long Lasting 


Joe Smith W92DN 
719 Jordan Street 
Jacksonville, Illinois 


Signal 

Booster 


A kb your finances just now limiting you to 
small communications receiver which has 
no rf amplifier stage and, as a consequence, 
no rf signal amplification? Are you a relative 
newcomer on todays Novice bands with the 
usual beginner’s S-38, NC 54, Heathkit AR-3, 
or similar small amateur band receiver? 
Would you like to boost those incoming sig¬ 
nals quite considerably for “Q-5” copy even 
during many periods of normally weak signal 
periods? Well, my friend, then this little signal 
booster will do the job. 

This booster is the latest version now in 
use at the W9ZDN ham shack. It is used, in 
conjunction with an antenna tuner, ahead of 
a rather gray haired mode! S-38 Hallierafters 
receiver, together with a “Poor Man’s Q-Mul- 
tiplier” (QST March 1960—p. 46). With this 
combination, I can hear stations my little 40 
watt fone rig can reach! The signal gain and 
improvement of the signal-to-noise ratio when 
used with a small receiver must be heard to be 
believed! 

The original model of this signal booster 
came into being ten years ago. Almost daily 
use has required only the replacement of the 
6AK5 rf tube itself! 

The Booster is simplicity in itself, consisting 
of a tuned grid circuit utilizing plug-in type 
coils, a high gain pentode rf amplifier tube. 


and a choke—-capacitance type coupling into 
the antenna terminals of the receiver. The 
built-in power supply is a conventional half¬ 
wave selenium rectifier type supply that is 
well filtered and isolated from the 117 volt 
line via an inexpensive power transformer. 

Construction 

How do we build it you ask? Well, first off, 
make a PARTS LIST copy. Check through 
your spare parts of TESTED GOOD NEW 
AND USED PARTS. Don’t use any question¬ 
able parts here if you want good results! 
Check off parts on hand, and order or pur¬ 
chase the remainder. The fellow with a flat- 
looking budget can save money via armed 
forces surplus new parts or through some 
of the “Bargain’’ sections of several wholesale 
catalogues. 

I used a 3“ x 4" x 5“ L.M.B. aluminum box 
for the chassis. 

Mount all major parts as shown. Wire the 
simple half-wave power supply and check it 
over carefully, when you test it, the no load 
voltage should measure around 170 volts dc. 

Now wire the rf amplifier section, keeping 
all leads as short as possible for best results 
on the higher bands. Be careful not to let 
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solder run down inside the 7-pin miniature 
tube socket! 

When all is completed, connect the feedline 
from the antenna to the booster input ter¬ 
minals, and connect a suitable length of similar 
line from the output of the booster to the re¬ 
ceiver antenna terminals. Then, with SW2 
(bypass switch) in the bypass position, turn 
on receiver and tune in a signal in the normal 
manner. Our incoming: signal at his time is 
bypassing the booster and going directly into 
the receiver. Now turn SW2 to the operate 
position and tune the booster for maximum 
signal strength. The cathode pot (10,000 ohms 
linear taper) is our rf gain control. That’s 
all there is to it! Once the booster is tuned 
for maximum for say the middle of the band, 
it seldom will need be returned over that 
one band as such a booster’s grid tank is 
rather broad tuning. 

Parts List 

Quantity Item Approx, Cost 

1 10 ohm resistor ... .12 

1 330 ohm W resistor. . . .... ,12 

1 4.7K ohm resistor,....12 

1 1QK linier taper pot, .... ,. * .91 

I 33 ohm 2W resistor..... .24 

I IK 2W resistor. ,. .24 

3 *01 mfd 600V disc cap.. .54 

1 200 mfd 600V S.M. cap.. .12 

1 150 mfd APC variable cap... 1.19 

1 dual-section 30-50 mfd 

150V filter cap. ,49 

1 .015 mfd tubular cap. 400V. -10 

1 Selenium Rectifier SR-65. , -47 

1 2%|Mh—50 ma Radio Freq, Choke.,,,, *30 

2 Z-50 rf choke.... -90 

1 4-pin tube socket...,. .13 

1 7-pin miniature tube socket. ......... .23 

1 S.P.S.T, toggle switch,,**.,,,***.,,, ,39 

2 Two-Terminal strips—screw type* * *. * *12 

1 D.F.D.T, toggle switch,,,,,*,,,*, . 78 

1 Power XFMR—Pri-117v ac* Sec-I25v 

ac & 6.3v ac @ 3 amp.. 1,45 

1 AC line cord with plug 6AK5 radio 

tube ... , * ... . ,99 

2 Knobs . 22 

1 Aluminum 5"x4' f x 5" L.B.M, Box... 1.41 


Total approx* cost, ............. .$11,48 

Coif Data 

A set of ready-wound I.G-A. coils cost $2.49 and cover 
from 160M through 10M. If you prefer to wind your 
own, four prong 1%" diameter ribbed coil forms cost 


about 51 ^ each. Leave about % 

" between the 

primary 

and secondary 

windings. 

Primary 

Winding 

Frequency Range Grid Turns 

'(’urns 

Length 

1800-2300 kc 

82T—#28 

1ST— #30 


2000-4500 kc 

38T—#26 

11T—#30 


4000-9000 kc 

1ST—#24 

6T—#30 

1W 

7.3 -17 me 

9T—#16 

5T—#30 


15 -33 me 

3i/ a T—#14 

ST—#30 

i" 

TONS OF 

AMATEUR EQUIPMENT IN STOCK 

\\ 41 f 


in\ 


wwiEsir \zm kadii© 


SAN DIEGO 


1331 

Indio Street 

BE 9-0361 

#■ 


MOH-FRI 

3:30 to 8:00 

SAT 8:30 t* SiOQ 




HAM TV 


Over a thousand 
been sold so far. 


This book gives ah 
the details you need 
to quickly get on 
the air on TV. all 
for under a total ex¬ 
pense of $50. This 
is the simple fast 
way to do it so you 
don’t have to build 
lor weeks to get on. 
Hundreds of HAM- 
TV stations are 
springing up all 
over the country, 
of these books have 

S3.00 


SPACE 


?■ by Fred DeMotre W4 RWM 

This will be the most complete book 
ever published on the subject. We have 
held up publication to make sure that 
the latest in commercial and surplus 
units are thoroughly covered in this 
book, as well as covering all of the 
questions which are left unanswered by 
the W2JTF book. This is a practical 
how-to-do-it type book, not theory. 

$3.00 

INDEX TO SURPLUS 

Here is a list of all surplus conversion 
articles ever printed in 73, QST, CQ, 
Radio News. Electronics World. Radio- 
Electronics, etc. If you are interested in 
surplus then this book will be invalu¬ 
able. Each listing gives a thumbnail de¬ 
scription of the conversion. 

$1.5o 


MARCH 1962 


53 














































Evolution 
of the 

Bug 

Louise Moreau W3WRE 
639 Russell Avenue 
Johnstown, Pennsylvania 

C ontrary to present belief, the semi-auto¬ 
matic key is not a Twentieth Century in¬ 
vention, nor was it primarily intended as a 
speed key. The instrument was one of the 
many that were designed to either ease or pre¬ 
vent “telegraphers paralysis,” or “glass arm,” 
the occupational disease of the profession. This 
became a very real and serious threat to the 
operators almost as soon as the Telegraph in¬ 
dustry was formed. As the work of the tele¬ 
grapher increased into the tremendous output 
of anywhere from ten to eighteen thousand 
words in a single trick, it became apparent 
that something had to be done to ease the 
strain on the muscles of the wrist and arm. 
Quite often continuous operation with the 
hand keys could and did produce permanent 
disability. 

All sorts of gadgets were tried and used 
by those who were afflicted, the so-called “side- 
swiper” being among the most popular forms 
since the horizontal action of this key pro- 
duced less strain, and the effects were lessened. 

By the 1880’s, the first semi-automatic-type 
keys, or those that produced a series of self- 
made dots, appeared under the general name 
“Vibrating Keys.” These were bulky, cumber¬ 
some instruments equipped with magnets to 
hold the vibrating portion, and each one 
required a pair of dry cell butteries to activate 



Photo from the L. R. Moreau Collection 

Upright model Vibroplex, 1918. Known also as 
the "Wire Chief's Key," it was designed by 
H. G. Martin for use in crowded operating 
space. 


the magnets. Actually these batteries and 
magnets served still another purpose, they not 
only created the multiple dot action of the key, 
but were also used to overcome the line-lag 
that was present during the days ol iron wire 
on the telegraph lines. They were inefficient, 
since there was either a very primitive damp¬ 
ing action, or none at all. 

Most of the operators, who took great pride 
in their daily output of many thousands of 
words, would have nothing to do with these in¬ 
struments, and ranked them with the anathema 
of the wire fraternity, the “Plug,” or poor 
operator, whom they referred to in the slang 
of the day as a “Bug.” These keys were called 
“'Bug's Keys” or fit only for a “Bug” to use; 
and “Bug” in the 80 s meant much the same 
as the term “Lid” does now in the wire game, 
hinting at dubious ancestry. 

The original meaning died out, as slang 
terms do, so that, by the; turn of the century, 
“Bug” had become generic, designating any 
key that sent a string of dots, while the dashes 
were made manually. 

In 1903, Horace Martin patented his first 
form of this key. Martin was concerned not 
only with producing an instrument that would 
make operating easier, but would also increase 
the sending speed. He was encouraged in this 
by the publisher, Walter Phillips, who was al¬ 
ways looking for faster sending methods, and 
as many short-cuts as possible to increase out¬ 
put. Phillips held one half of the first Martin 
Patent Number 732,648. 

While the 1903 Mai-tin Patent is mainly an 
improvement of the earlier Vibrating keys, and 
still employed the battery-magnet action, it is 
interesting in that Martin saw the possibilities 
of utilizing many different forms of the 
vibrating action, and, included in his descrip¬ 
tion every possible method. When the United 
Electric Company manufactured and sold the 
first of the “Martin Telegraphic Transmitters” 
they were making the only “legal bug.” Legal, 
because Patent No. 732,468 completely closed 



Early Mecograph Key—1906. Popularly called 
"The Right Angle Bug" by telegraphers. This is 
the first of three models made by the Meco- 
graph Company. 
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Martin Telegraphic Transmitter. This is the first 
of the Martin semi-automatic keys, produced 
in 1903, using a magnet and battery action. 
This is the ancestor of todays semi-automatic 
keys. 

the field to anyone else. No matter what design 
the key took, or how it operated, it ran head¬ 
long into the Martin Key. William Albright, 
another telegrapher, joined Martin and the 
Vibroplex Keys, as we now know them, began 
to appear with a name plate reading: 

The Vibroplex 
Horace G. Martin’s 
Patent No. 732,648 
Patent No, 767,303 
Others Pending: 


The batteries and magnets had been elimi¬ 
nated, and the famous Martin damping action 
had been added, and, in 1907, it was Martin 
who coined the phrase “Semi-Automatic” as a 
description of the action of the key. 

When anything new, with plenty of sales 
appeal appears on the market, there is a rush 
to cash in on the golden shower of profits. 
Many independent companies appeared with 
what they hoped would be ways to get around 
Vibroplex. The Mecograph Company, of Cleve¬ 
land, Ohio, produced three different kinds of 
“Right-Angle Bug,” or the “Mecograph Key” 
that had the vibrating reed at right angles 
to the lever, and used a “release” rather than 
a pressure on the spring to make the dots. 
There were also key-wound, spring-driven in¬ 
struments, and those with a pendulum action. 
There were even those with a dual-key ar¬ 
rangement, much like a Cable key whereby 
they were operated with a drumming, vertical 
movement of the fingers. But they all fell 
before the legal might of the Vibroplex Com¬ 
pany and were forced to close. 

At first the telegraph companies would not 
permit these keys to be used at all. Many op¬ 
erators objected to receiving on a wire where 
the sender was using a “bug” and refused to 
copy. But Albright was busy selling the 
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6 Meter Converter 

Reg: 174,50 Only $59.50 

Operates only from 12VDC 
Simply plus' into receiver 
antenna jack. Tunes 49-54 
me; gives triple conversion, 
jjx8x4 a *« Shpg* wt. 5 lbs. 

Save Over $13.00 

\ HIGH SPEED 

Qrder X3-218 RELAY 

e-j’tnly $1.49 
3 for *3.75 
Doz. at 99c ef 

M a mi fa e t u red by 
Sigma Relay Co., this 
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amps: Plugs into 
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£>0239 fittings for 
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100 W.R.F, output. 
3x1x1 !4”* Order X3-141 
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12VDC Power Supply $24.95 
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Now 3 way* 

• FIBERGIAS SPREADERS . . only $99.50 

• ALUMINUM SPREADERS ..... ...... only $79.50 

• BAMBOO SPREADERS ...... ... .. only $67,50 

All models use the heavy duty Cubex support structure — 2 tf O.D* 
tubular alum, boom — Heat treated alum, spiders — Hi-Goin — Ht- 
FBR — Single feedline optional. 

Loir Hi fid Resistance^—Lighi lVpi*iht f cmi ty 27 Rotor Handlet 

—Low Prm-tuned Reflector Coili— jVo Sfubi 

The CUBEX MK III gives you 3 FULL SIZE, FULL EFFICIENCY, beam 
antennas with separate FULL WAVE driven elements on each band. All 
this in h«if the horizontal space required by a 3 el, 20 mtr, beam. 

WRITE FOR FREE BROCHURE "P' 


CUBEX COMPANY 

3323 TON)A AVENUE * ALTADENA * CALIFORNIA 


companies on the efficiency and speed of the 
instrument. Now that the typewriter was be¬ 
ing used more and more in the telegraph offices, 
the increased facility in receiving made it al¬ 
most imperative to have a faster transmitting 
instrument. 

Western Union, and Postal Telegraph finally 
agreed in the use of this key by the operators, 
but only if the instrument were set for a 
maximum of eleven dots per second. Some of 
the office managers insisted that the weight 
be soldered at this setting. This, of course, 
achieved a universal rate over all the wires. 

With the acceptance of this instrument by 
the telegraph companies, the demand for it 
became even greater, and many independent 
manufacturers made a comfortable profit from 
the operators who wanted their own personal 
keys. However, these '‘Bootleg Bugs,” or "Il¬ 
legitimate Bugs” were not accepted for use by 



"Albright License." This brass plate, attached to 
base of keys not accepted by the telegraph 
companies, authorized the use of the key by the 
operators. 


either Western Union or the Postal Telegraph, 
who had an agreement with the Albright Com¬ 
pany to use the Vibroplex, only. The operators 
protested, when they found that their favorite 
sending instrument could not be used just 
because it had been declared illegal by the 
Courts, when the keys they were using had 
proved to be efficient. So, a compromise was 
reached in the form of the so-called "Albright 
License,” a metal plate attached to the base 
of their keys that read: 

This machine not guaranteed nor matte 
but only licensed by 
J, E. ALBRIGHT 
B roadway f New York 
Special No* —-- 

These plates were sold to the operators for 
two dollars, and once they were attached, the 
key was legally usable. 

The semi-automatic key remained exclusive¬ 
ly with the telegraph industry until CW 
appeared in the wireless field. The earlier 
wireless could not follow the fast dots, nor 
was the key itself designed to break the heavy 
primary current of "spark” transformers. A 
Bug, however, was used in 1909 on Wireless 
as an experiment by E. X. Pickerill, from the 
De Forest Wireless Station at Colorado 
Springs, by operating it through a Relay Key. 
This is the first recorded use of one of these 
keys for wireless telegraphy. 

The name "Bug” is a copyright of the Vibro¬ 
plex Company as is the little insect depicting 
a “lightening bug” on the name plate of the 
modern keys. The insect is contemporary, as 
is the copyright. However, the idea is as old as 
the keys themselves, for, in the early issues of 
the “Operator,” the newspaper of the profes¬ 
sion in the 187Q’s and 1880’s, cartoons of the 
' I ’lugs” (those “lids” of the wire who broke 
with intent to interfere; used a busy wire to 
practice, or as one wit of the day described 
it “GAS'i ISE”; and generally made life miser¬ 
able for the busy operators), quite often had a 
carefully sketched insect, much like a mosquito, 
inserted in the drawing. It does not appear in 
any other type of cartoon. 

. . . W3WRE 
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Cure that Angry Band 

Audio Selectivity: Your key to improved CIV reception 


D o you own one of the less expensive short 
wave receivers that makes an excellent 
showing in all respects—except selectivity? 
Do you always have trouble copying the other 
fellow because of QltM, and in many instances 
lose his signal altogether? This annoyance 
takes away from the enjoyment and pleasure 
of amateur radio. If this is your problem, the 
government has already solved your problem 
for you—both simply and cheaply. The cure 
for your selectivity problems is a filter which 
wears the tag: FL-8 Audio Filter. 

Audio filters, like all other types of external 
filters, have their disadvantages, but contrib¬ 
ute many outstanding features. A list would 
include: no external power requirements, good 
selectivity, low cost and absolutely no internal 
connection to the receiver. 

The filter unit is available from most large 
surplus stores. By the way, when ordering 
from any of the larger surplus stores, specify 
both the FL-8 and the FL-5F Audio Filters, 
and let them send the one which they have on 
hand at the time. Try to secure a FL-8 filter 
because it has built in “peak-null” switching. 
The price should be under five dollars for the 
FL-8 and under four dollars for the FL-5F. 

Circuit wise, the filter consists of six L-C 
tuned circuits, tuned to a frequency of 1020 
cycles. Three of the tuned circuits are devoted 
to the peaking - function and the remaining 
three are used in the nulling circuits. The dif¬ 
ferent functions are switch selected by a three 
position switch, marked: Range (peak), Null, 
and Both (filter off). 

In operation the filter passes only those sig¬ 
nals that beat with the BFO to produce a beat 
tone of 1020 cycles. As a result the filter 
“washes” out most of the QRM and QRN that 
are not audible at 1020 cycles. Thus the spec¬ 
trum is relatively clear of all signals except 
for the 1020 cycle beat tone. 

It might be well to say, here, that the filter 



cannot be used on “fone” as a peaking filter 
because it is far too selective to pass voice in¬ 
telligence, but can be useful in eliminating 
heterodynes. 

There are many different uses for the filter, 
but the most simple is to use it just as a series 
fed filter and connect it to the output of the 
receiver via the headphone jack. Two methods 
of operation are listed here; both are equally 
effective. 

The easiest way of producing high selec¬ 
tivity at the least possible cost is to insert the 
filter in series with the headphone line. Make 
sure that the wire from the receiver ground 
(chassis) goes to the filter ground and not to 
the filter input. 

Insertion of the filter into the headphone 
line produces good results, but with one draw 
back: the filter presents attenuation to the 
filtered signal. During severe fading, the sig¬ 
nal may become entirely inaudible because of 
the attenuation. This can be easily corrected 
with the use of an audio amplifier. This audio 
amplifier follows the filter so that it boosts 
the filter’s output, resulting in gain instead 
of a loss. Any audio amplifier that you may 
have around the shack will do. I used a tape 
recorder. Be sure to use shielded cable to 
avoid hum. Speaker output can now be en¬ 
joyed, but if you like “cans” just hook them 
up to the output of your amplifier. You will 
probably need a .05 mfd condenser in series 
with the amplifier input to give dc isolation. 

Modification of the FL-5F Filter 

The function switch of the FL-8 filter can 
be easily added to the FL-5F. Obtain a three 
position double pole switch and wire it as 
shown in the diagram. This will allow you to 
select either: peak, null, or bypass. 

To put the filter in operation, just plug 
the filter into the receiver headphone jack. 
Turn the filter’s function switch to “Both” and 
turn on the receiver. The receiver should per¬ 
form as usual. Now turn the filter’s function 
switch to “Null" and tune across a strong CW 
signal. You will notice that there is one spot 
that seems to attenuate the signal to a very 
low level. This is the nulling and peaking fre¬ 
quency of the filter. Now that you have used 
the filter for nulling a signal, set the function 

(Turn to bottom of next page) 


























f^\ id you ever notice that most of the books 
and articles which treat with broadcast 
interference deal with the subject from the 
standpoint of interference by amateur trans¬ 
mitters to receivers operating in the broadcast 
band? But, the reverse situation can be a prob¬ 
lem to urban haras who live fairlv close to 
broadcast stations. 

Take it from one who knows, this can be a 
problem of some magnitude too. I live within 
sight of the antennas of five local broadcast 
stations—not to mention two TV stations and 
a couple of PM stations. All of these are 
within a two mile radius of my QTII. From the 
initiation of operations from this location 
there were multiple appearances of broadcast 
signals of poor quality but good strength in 
the lower ham bands. The 160-meter band was 
blanketed and for all practical purposes totally 
unusable, 80-meters had about fifteen distinct 
places where strong BC “garbage” could be 
heard, and the 40-meter band had about six 
S-9 spots. However, I accepted these as my 
cross to bear and went about fitting- my operat¬ 
ing into those frequencies which were clear of 
the interference. 

Then, recently, I installed a new antenna 
twice as long as my previous one and the ripe 
banana hit the fan! Che BC interference be¬ 
came so strong that operating on 80-meters 
was impossible at any point, and better than 
half of the 40-meter tone band was occupied 
by a mushy omelette of several broadly tunable 
BC signals. Obviously something had to be 
done. 

There Is no need to recount at great length 
all of the empirical things that were tried in 


BCI in 

your QSO? 

Afiie C. Peed, Jr. K2DHA 

34 Ashley Drive 

Rochester 20, N. Y. 

attempts to locate the source of the trouble. 
None of these did much more than give clues 
to areas of possible difficulty, in fact, the so¬ 
lution to the problem was greatly complicated 
by the fact that no single thing* completely and 
clearly was the total Source of the trouble! 

First, it was noted that BCI was experienced 
in every audio amplifier in the shack (an in¬ 
tercom, a tape recorder, and a phono amp) 
when the lead-in from the new antenna was 
brought in through the wall and connected to 
the receiver (a Hallicrafters SX-101). This 
was first thought to be due to the fact that the 
RG-8U coax came through the wall and passed 
right by the Romax bringing the 110-volt ac 
power into the shack. Since Romax is un¬ 
shielded, having- as it does only the two power 
leads and a ground wire surrounded by in¬ 
sulation, it was decided to lessen the coupling 
between the power distribution system and the 
antenna. This was done by replacing all of the 
Romax with BX cable which is enclosed in a 
grounded metal sheath. This made some im¬ 
provement in the strength of the BCI in the 
audio amplifiers, but had little effect on the 
strength of the interference in the ham bands. 

Next, the grounding of the station equipment 
was investigated. It was the usual hurriedly 
installed temporary type which we had never 
gotten around to re-doing properly. It con¬ 
sisted of a ground clamp on a convenient cold 
water pipe. Then, as additional pieces of gear 
were added on the operating desk, they had 
been merely allowed to ground through their 
interconnecting leads or pieces of hook-up wire 
had been run from one chassis to another—a 
real mess. 


(Continued from preeeeding page) 

switch to “Peak” and listen to the same signal. 
You should hear nothing but this one signal. 
Now tune up and down the band. There is 
quite a difference, isn’t there. 

The best method for tuning the desired sig¬ 
nal is to tune the receiver in the “Both” posi¬ 


tion. When the desired signal is found, switch 
to “Null.” Now very carefully tune the re¬ 
ceiver until the signal is nulled out. Turn the 
filter to peak and you will have the signal 
tuned perfectly. 

Well, there you have it. Five dollars and 
half an hour’s work will surely be rewarded 
with improved reception. . . . W4THU 








AJJ of tiie old grounding 1 was removed. Three 
of the copper plated steel ground rods sold for 
rf grounding purposes were obtained. These 
were driven down into the ground at three 
locations alongside the house about ten feet 
apart. They were ail bonded together with i£6 
aluminum grounding wire and a" flexible lead of 
#12 stranded copper was brought from this 
into the shack through the wall. This was run 
from grounding point to grounding point 
among the gear on the operating desk. Each 
point of connection was fitted with a copper 
plated lug of proper size crimped onto the wire 
and soldered thoroughly. This made some im¬ 
provement in the BCI situation and also served 
to clear up some of the chassis which had 
previously had a tendency to “tickle” just a 
bit when they were touched with sweaty hands. 

But, I still had BCI in the station receiver. 
It was improved noticeably over when I 
started, but was by no means reduced to a level 
which I could live with. 

Next, 1 carefully measured and logged the 
frequency of each place where I had a recog¬ 
nizable BC signal. Then some trial additions 
of mathematical combinations of the local BC 
frequencies was tried and it was found that 
at every possible combination of sums of the 
local frequencies I could identify a mixture 
product. It became something of a game to 
add up combinations of local BC frequencies 
(including second harmonics) to predict the lo¬ 
cation of a phantom mixture product. I would 
then tune the receiver to this calculated fre¬ 
quency and invariably find my predicted phan¬ 
tom signal. Of course, this meant that I was 
getting mixing of the strong local signals in 
some non-linear element. The mixture prod¬ 
ucts were being either re-radiated to the re¬ 
ceiving system or being generated in the 
system itself. 

The possibility of rectification and re-radia¬ 
tion external to the system was first investi¬ 
gated. I borrowed a portable battery operated 
communications receiver and tuned it to one 
of the stronger BC signals in the 80-meter 
hand. In the shack it was as easy to find on 
this receiver as on the station receiver. But, 
when I went outside and started walking 
around, the signal became weaker. It could be 
found easily when the portable receiver was 
brought under the station antenna, or near the 
powerlines. This pointed the finger in the di¬ 
rection of the mixing taking place in the 




station antenna or equipment. So, the investi¬ 
gation was pursued along these lines. 

First, the antenna itself was inspected. 
Every solder joint was sweated. Every screw 
connection was “strapped” with braid and 
soldered. This was done just to be sure that 
no non-linear joints were present in the 
antenna system to allow mixing to take place. 
One particularly bad joint was found and 
cleaned up and this made a gratifying improve¬ 
ment in the BCI situation. While I was up 
on the roof the connections on the TV antenna 
were cleaned, tightened and given a coating 
of protective spray just to be sure that they 
weren’t contributing to the trouble. 

Next, the TR switch was suspected since 
these have a had reputation "when they are 
subjected to strong local signals. So, this was 
removed and replaced with a coax relay. Again 
some improvement was noted, but it was still 
possible to find a few of the stronger BO sig¬ 
nals on both 80- and 40-meters. 

The next assumption was that the mixing 
must he taking place in the rf amplifier and 
mixer stages of the station receiver as a result 
of their being overdriven by the strong BC 
signals. The best way to check this seemed to 
be to keep the BC signals out of the receiver 
front-end. So, for this purpose, a high-pass 
filter was indicated. 

So, back to the textbooks. No need to go 
through the tedium of the calculations. End- 
sections, M-derived, T-configuration were 
chosen with a constant-K, T-configuration cen¬ 
ter-section. It was decided to have the filter 
cut-off at 2-megacycles which was well above 
the highest broadcast frequency. (If 160-meters 
had been a consideration, the cut-off frequency 
would have to have been moved down below 
1.8-megacycles.) 

Knowing that the filter was to work into a 
nominal 52-ohm coax fine, and using the usual 
value of in = 0.6, a filter was designed by 
plugging these values into the handbook 
formulas and turning the mathematical crank. 
These reduced to the values shown in the 
schematic accompanying this article. 

Since the inductances required are rather 
small, it would be possible to wind them your¬ 
self or cut appropriate lengths from commer- 

















cially available coils such as the B&W 
Miniductors or the equivalent. However, in the 
interest of having some variation in inductance 
available for experimentation purposes, com¬ 
mercially available variable (slug-tuned) in¬ 
ductors were chosen (Miller 1400 series). The 
calculated capacity values were rounded 
slightly to those available in the standard disc 
ceramic type capacitors. 

A Bud CU-2104-A aluminum Minibox 
(5 x 2*/i' r ) was chosen to house the filter, 

but any other convenient size would do as 
well. Two chassis Amounting coax fittings 
were obtained from the junk box, and the 
metal shields between sections of the filter 
were cut from a tin can. 

Construction took about an hour and con¬ 
sisted of drilling holes to mount the coax con¬ 
nectors in the ends of the box, cutting the 
interstage shields to fit inside the box and 
bending a foot on them which was drilled for 
mounting inside the box. Then three holes for 
the three eoils, and holes in each of the two 
shields for the series capacitor leads and the 
job was done except for mounting the com¬ 
ponents and soldering the connections. 

The slugs in the coils were set at about the 
position in their travel which should give the 
desired inductance within the specified range 
of the particular coil. For example, where 6.9- 
microhenries was called for in the end-section 
coils, and the coil chosen had a range of 6.7-to 
15-microhenries, the slug was adjusted almost 
to the end of its travel out of the coil for 
nearly minimum inductance. The center coil 
had its slug adjusted about a third of the way 
in by a similar reasoning process. 

The filter was checked quickly after it was 
completed by using a signal generator and 
rf voltmeter. (It was terminated with 56-ohm 
carbon resistors for the check.) This revealed 
a rather nice roll-off in the vicinity of 2-mega- 
cycles and this dropped below the sensitivity 
of the meter by 1.6 me. Some adjustment of 
the coil slugs was tried, but without much 
notable improvement in the filter performance. 
So, it was assumed that the original settings 
were good enough. 

Of course, “proof of the pudding is in the 
eating.” The antenna was unscrewed from the 
back of the receiver and the filter was con¬ 
nected into the coax line using a male-to-male 
coax fitting on the receiver side. The receiver 


had been tuned to the strongest of the BO sig¬ 
nals before the antenna was removed. This 
signal measured IG-db over S-9. As soon as 
the filter was installed, this same signal had 
dropped to an S-3 on the meter—hardly no¬ 
ticeable above the noise level. The insertion loss 
on the amateur signals wasn't significant. Fur¬ 
ther checking of the 80- and 40-meter bands 
revealed that the last vestiges of the BC 
signals were hardly noticeable at any point. 
1 now’ had the full band back in operation for 
ham purposes. 

The conclusion was that there were several 
contributing factors to the BCI in the ham 
bands. Strong local BC signals were given an 
opportunity to mix due to conditions in the 
equipment lashup. By proper attention to all 
of these, the problem was effectively eliminated. 
It was a long hard process, but the results 
were worth it. 

If the investigation with the portable re¬ 
ceiver had revealed that the spurious BC 
signals were coming from some external recti¬ 
fication and re-radiation phenomenon in the lo¬ 
cality, the problem would have been even more 
complex and its solution would probably have 
necessitated calling in the local utility com¬ 
pany interference expert. Poor joints in the 
wires of the power system can act as rectifiers, 
and the attached power lines act as both an¬ 
tenna for reception and for re-radiation of the 
mixture products. The power company is as 
interested in elimination of these lossy joints 
as you are, and if you can demonstrate that 
you have reason to believe that you have one 
in your vicinity, they will usually offer con¬ 
siderable exjiert help in its location and 
elimination. 

But, utility lines are not the only offenders. 
Troubles of this sort have been found in cor¬ 
roded joints in metal guttering and down 
spouts on buildings, corroded connection in i V 
antennas, in heating ductwork inside houses, 
and even in fuseboxes with dirty or corroded 
connections. To locate these is often difficult 
and time-consuming. Pity the poor OM who 
has such a rectifying joint right in his own 
antenna tower! 

The references which proved most helpful in 
work on this problem were: 

1 — How to Locate and Eliminate Radio and TV Inter¬ 

ference, Robert D, Howe, Second Edition, John F. 
Rider, Publisher, 

2—Television Interference, Its Causes and Cures, Phil 
Rand, W1DBM, First Edition, Nelson Publishing 
Company* 

8 The Radio Amateur’s Handbook, Chapter on Elimi¬ 
nating Broadcast Interference, A RR1 . 

4— The Radio Handbook, Fifteenth Edition, Chapter on 
Television and Brradcast Interference, Editors and 
Engineers, Ltd* 

Parts List 

1—Minib*»x, 5 x 2 } -l x 2Vt r \ Bud CU-21D4-A or similar, 

2 ea. disc ceramic capacitor, (LCMH microfarad (Ci. Cum 

2 ea* disc ceramic capacitor, 0*0015 microfarad (Ca, Cm. 
2 ea_ Miller 4406 adjustable rf coils i 6.7 Ui 15 microhy. i 
(Li ff La). 

1 ea* Miller 4404 adjustable rf coil ( L5 to -L2 rajemhy.) 

(La), 

2 ea* SQ-2;iQ chassis mounting eoux connectors. 








Charles E. Spitz W4API 
Associate Editor 
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T HE Viking Ranger probably needs less in¬ 
troduction to the amateur fraternity than 
most any other piece of gear. It was the creator 
of the trend towards making a small and com¬ 
plete transmitter package by the incorporation 
of an integral YFO. No outboard gadgets other 
than your mike, key, (crystal if you desire), 
or antenna relay is required to put you on the 
air on any band from 160 to 6 meters. The 
Ranger II incorporates all of the modifications 
and improvements brought out for the basic 
Ranger to date, wrapped up within a new two 
tone grey ventilated steel cabinet. 

The Ranger II is designed to meet the needs 
of the greatest possible number of amateurs; 
General, Technician or Novice, CW or AM 
phone, the 6 meter enthusiast or the 160 
meter specialist—and all of the bands in be¬ 
tween, all as a fixed station or portable. In 
addition, the rf section may be used as an rf 
exciter to drive anything in the kilowatt class, 
and the audio section will drive any high power 
modulator. Physically it is small, being 15^ 
inches wide by 9% inches high, and 14 inches 
deep, weighing in at 43 lbs. The input of 65 
watts on AM phone and 75 watts for CW will 
work anything in the world. 

Oscillator Circuitry 

It would be well to follow the block diagram 
of Fig. 1 to clearly picture the whole of the 
transmitter system and its component parts. 
The oscillator is the heart of the Ranger II. 
Separate calibrated bandspread dial scales are 
provided for each of the seven bands and 6 to 
1 ratio planetary drive mechanism results in 
excellent tuning accuracy and smooth control. 
The plexiglass dial is edgelighted. Ten kilo¬ 
cycle calibration increments on each band pro¬ 
vide uniform and accurate dial interpolation. 


Although frankly not designed for frequency 
meter accuracy, checks with a 100 kc crystal 
oscillator will excite your admiration. The 
YFO employs a series tuned Colpitts circuit 
with a GAU6, using two separate tanks. One 
covers the 1.75 me to 2.0 me frequency range 
and the other the 7.000 me to 7.425 me range. 
The VFO tank circuits and the output circuits 
are controlled by the front panel switch indi¬ 
cating the band of transmitter output. Tem¬ 
perature compensation, optimum circuit design, 
rigid construction and voltage regulation re¬ 
sult in a high order of stability. There is free¬ 
dom from “wobbulation” under modulation, or 
“yooping” when keyed. On the 160 meter and 
SO meter bands, the YFO output remains on 
the 160 meter tank. On the 40, 20, 15 and 10 
meter bands the VFO changes to the 40 meter 
oscillator tank. On the 6 meter band, additional 
capacitors are switched across this tank to 
lower the VFO frequency to a harmonic rela¬ 
tion to the 6 meter band and add additional 
“C” to the oscillator to enhance stability. 

A 0CLG acts as an isolation stage and broad 
tuned frequency multiplier when the VFO is 
used. During crystal oscillator operation, how¬ 
ever, it functions as a hot cathode oscillator. 
Grid-block keying is employed for the oscil¬ 
lator, the 6CL6 isolation stage and an addi¬ 
tional 6CL6 buffer-multiplier, utilizing a 
12AU7 as the keying tube. This system is 
called “Timed Sequence Keying." To avoid 
adjacent channel interference, a wave-shaping 
filter is used in the 6CL6 circuits. To avoid 
chirp when the VFO is keyed, the 12AU7 
permits the VFO to start before the 6CL6s 
conduct and continues oscillation until after 
the GCLGs stop conducting. There is a VFO 
keyer adjust control which permits adjustment 
of the “hold” time in order to permit rapid CW 
break-in operation to suit the operator. 














When operating break-in, a slight arcing at 
the key may be noticed in your receiver. This 
is not transmitted over the air. and may be 
eliminated by installing a 2 is millihenry rf 
choke in each key lead right at the key. On 
the lower frequency bands, the rf stages are 
sufficiently broad as to permit a change of fre¬ 
quency within a CW or Phone portion of a 
band by means of the VFO alone. Obviously 
this would be more difficult on 10 and 6 due to 
the size of the bands. For greater excursions, 
the dial marked “exciter," final dip and load¬ 
ing will of course have to be touched up. Prac¬ 
tice will quickly indicate the degree of latitude 
in this respect that you will have for the 
bands you use the most. A “spotting" switch 
position permits you to observe your transmit¬ 
ting frequency without unnecessary radiation 
on the air and to "zero 1 " in on a transmitting 
station. 

RF Circuit Operation 

The 6CL6 stage used as a buffer-multiplier, 
mentioned earlier when the keying action was 
described, uses a tuned high Q plate circuit 
which is tuned to the same frequency as the 
final on all bands. Protection against excita¬ 
tion failure is derived from a cathode resistor. 
The band switch and coils are fully shielded to 
avoid any possible interaction, insuring clean 
circuit isolation and preventing instability. The 
output of this stage is controlled by a 
potentiometer which controls its screen volt¬ 


age. This permits precision in adjusting final 
grid drive. An additional multiplier stage, not 
present in the original Ranger, uses a type 
5763 tube. It is switched in to drive the 6CL6 
buffer-multiplier when operation is to be on 
6 meters. 

1'he final stage uses a 6146 with a completely 
band switch pi-network of Hi Q design. The 
range of antenna impedances which may be 
matched on all bands is 50 to 500 ohms, plus 
the tuning out of a wide range of inductive or 
capacitive reactance. The range of antenna 
impedance which may be matched at fre¬ 
quencies above 7 me extends, roughly, from 
25 to 2000 ohms. The 6146 is protected from 
excitation failure by a 6AQ5 which is con¬ 
nected in shunt with it’s screen dropping re¬ 
sistor. When excitation failure is encountered 
from any cause, the 6AQ5 conducts and lowers 
the 6146 screen potential to approximately 
plate current cutoff. The screen of the 6AQ5 
clamper is connected to a voltage divider mak¬ 
ing the stage continue to conduct even at ex¬ 
tremely low plate potential values. Under this 
cutoff condition the 35 to 40 ma current is in¬ 
dicated on the transmitter multimeter. It is 
not the plate current of the 6146 but is the 
plate current drawn by the clamper tube. 

The Audio System 

All triodes are employed in the speech and 
driver stages. The first and second amplifier is 
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the high gain 12AX7, ample for any crystal or 
high impedance dynamic microphone. A three 
circuit microphone jack is provided to accom¬ 
modate the addition of a push-to-talk relay if 
PTT operation is desired. A 12AU7, parallel 
connected to a driver transformer is the source 
of low impedance drive for the modulator. The 
modulator, employing a pair of 7027 tubes in 
push-pull class AB can deliver more than 
enough audio for 100% amplitude modulation. 
Plate saturation limiting prevents large swings 
beyond full modulation thereby providing some 
limiting to reduce distortion and spurious out¬ 
put. The modulation transformer has a ter¬ 
tiary feed-back winding coupled to the grid of 
the audio power driver. This provides damping 
for improved regulation, stability and a flat¬ 
tened frequency response. This method also 
enhances the direct driving of external modu¬ 
lators when the Ranger II is used as an ex¬ 
citer. 

The secondary of the modulation trans¬ 
former is center tapped, to fill the require¬ 
ments of an audio driver permitting it to work 
directly into fhe grids of external high power 
(’lass B modulators. The leads are filtered and 
by-passed, and made available at the exciter- 
auxiliary plug at the rear of the chassis. By 
using one half of the secondary winding, a 
nominal 500-600 ohm output can be obtained 
for driving large speakers used in paging or 
public address work. Thirty-three watts of 
audio are available at the output of the modu¬ 
lators for any application required. The fre¬ 
quency response range of the modulator sec- 

■n is flat within 3 db from 250 to 3000 CPS 
with a very pronounced roll off above and 
below these frequencies. The passed range is 
sufficient for pleasing quality yet confines the 
audio power within these frequency limits for 
a noticeable audio punch. 

The Power Supply 

This is a conventional dual plate voltage 


Specifications of the Viking Ranger II 

Frequency Range: 160, 80, 40, 20, 15, 10 and 6 
meter bands. 

Power Input: 65 Watts AM Phone 75 Watts CW. 

Power Requirements: 105-120 VAC, 50/ 6C cycles 
260 watts. 

Frequency Control: tnlogra! VFO, or two switched 
crystal positions. 

Utilization: Al’-rcund portable or fixed trans¬ 
mitter, RF Exciter, Speech or power amplifier, 
or pcv.-er supply source. 

Form and Price: Kit No. 240-162-1.$249.50 

Wired No. 240-162-2_$359.50 

Maker: I . F. Johnson Company, Waseca, Minne¬ 
sota. 


supply, employing a 5R4GY high voltage recti¬ 
fier mite and a 6AX5GT low voltage rectifier. 
Choke input filtering is used in both supplies. 
The high voltage is 525 volts dc for the final 
and modulators, and the low voltage 320 for 
the rf exciter and low level speech stages. A 
<»AL5 rectifier for bias for the keying circuits 
and the modulator is fed from a third set of 
terminals on the power transformer secondary. 
If you want to power other equipment in the 
shack, you can use the rig as a power supply, 
from the exciter-auxiliary plug. In addition 
to the audio at this terminal, there is available 
6.3 volts at 5.5 amperes for filaments, 300 
VDC at 50 ma and 500DC at 210 ma. When 
the auxiliary plug is wired to tap off for ex¬ 
terna! power, the complete rf Section of the 
Ranger, including filaments, is de-energized, 
as the fiower supplies cannot provide the 
normal Ranger full power requirements and 
external power use simultaneously. 

Operation 

The E.F. Johnson Company did extensive 
research when amateur radio first faced the 
threats c:f TVI. This is reflected in minute 
detail throughout the Ranger II. fhe cabinet 
is electrically sealed with flexible monel braid 
on the inside of the front panel and large 
cabinet overlap. A cup type shield seals the 
meter, and spring type contract washers on 
the front panel shafts prevent possible radia¬ 
tion from shaft clearance openings. The power 
line and relay jack circuits have double L type 
filters; all auxiliary socket, meter, dial lamp, 
key, and meter lamp leads are equipped with 
L filter networks. To minimize harmonics, in¬ 
terior harness leads and filaments are by¬ 
passed to the chassis. Careful by-passing of 
the final and design of the output circuit were 
aimed at reducing harmonics. This deep in¬ 
terest in TVI led to the investigation of causes 
beyond the well engineered transmitter. Im¬ 
proper grounding in the shack, as well as 
improper impedance matching, turned out to 
be another major source of trouble. This afflic¬ 
tion troubles many an installation, regardless 
of the equipment, so if you are one who is 
being so deviled, beg, borrow, steal or buy 
a Viking Ranger II Operating Manual. There 
is a great deal of common sense procedures 
within it which could he applied to your shack, 
both on the subject of TVI prevention and 
proper loading and matching of your antenna 
system. 

One panel meter serves as a multimeter, 
providing ample indictation of tuned circuit 
operation, switching between oscillator, buffer, 
grid, final plate and modulator. The manual 
tuneup instructions are a little confusing in 
that when told to tune the “buffer” your con¬ 
trol is marked “exciter” on the panel. I would 
have preferred a slightly different turn-on, 
turn-off sequence in mode switching, but I 













guess you can’t please everyone m every detail. 

Putting the equipment on the air was re¬ 
vealing. I had a warmed up BC-221 and a 
75A4 ready to check calibration, but had little 
to do since the VFO dial markings fell right 
into the slots they were supposed to. ’he 
first firing up was late in the afternoon on 75 
meters, with the initial CQ answered by a chap 
two states away who said his xtmr had been 
on 15 meters, but I sounded so good on 75 that 
he bust his buttons changing bands to call. 
Equally flattering remarks were produced on 
six and then the other bands. With scope and 
panadaptor on, the bug contacts were polished 
up, but no fault had shown up there either. 
The design and hugs on this equipment had 


been worked out so long ago that it might 
have been presumptious to hope to dig up 
flaws thousands had been unable to find. The 
unsolicited flattering remarks v'ere in them¬ 
selves outstanding. I even tried to QRV my 
color TV receiver on 3.579545 me with no 
luck! 

There is the Ranger II for you. It covers a 
whale of a lot of amateur bands in a day when 
many people specialize in just one of them. 
It gives you long or short range communica¬ 
tions to fit any geographic requirement or 
environment or skip, and is a good basic piece 
of equipment to use as a standard for the 
measurement of other gear which you can be 
sure udll be hard put to meet it. ... W4API 


Zerobeatnick 


T he main difference between an expensive 
modern receiver and a cheap old one is: 
1. Stability of its oscillators. 

2. Price. 

If, while listening to a good SSB station 
(be sure it is not just someone talking thru a 
garbage disposal unit), you have to retune 
every few' minutes to take the “Donald Duck” 
out—you better meet Zerobeatnick. 

Z-B is just a transistor oscillator used to 
zero-beat the incoming signal at its frequency 
(or a CW signal a little off its frequency), 
and mix with it in the front end of your 
receiver with your BFO off. 

Z-B does not drift, as it does not generate 
any of its own heat (it operates on 1 ma 3v), 
it dees not pick up heat generated in the 
receiver (separate boxl, and it works into a 
constant “load”; you can leave it for hours on 
a SSB group and watch them drift in all direc¬ 
tions. The drift of vour mixer oscillator is 
still there (BFO is OFF), but all it can do 
now—is cause the signal to get weaker; you 
cannot change the voice pitch, using your 
receiver controls, even if you want to do so 
(remember the BFO is off). 

There is only one trick in using Z.B.: to be 
effective it must supply a signal of about the 
same strength* (at the point of mixing) as 
the signal you are listening to. 

The mixing point can be the antenna ter¬ 
minal, or some point on your rf or mixer stage, 
and will differ from receiver to a receiver. It 
must be found experimentally, as too much 
input will result in a blocking action (only 
very strong signals will get thru); too little 
input will cause only weak SSB signals to 
sound normal, strong ones will sound as SSB 
sounds with BFO off. 


Gus Gerclce K6B1J 

There are dozens of transistor oscillator 
circuits, I used just one of them, you may 
find a better one. 

With the 2N169A use fundamentals on 80 & 
40 and harmonics higher, you may raise the 
voltage to G or 9 volts if you need higher out¬ 
put- 

in some cases you will be able to use your 
VFO as a Z-B, this will give you an additional 
advantage of staying on another guy's fre¬ 
quency (or drifting with him) during a long 
listening period. 

. . . K6BIJ 

•Ratio of about 1 :5 is acceptable. 

Parts List 

SWi— OFF: for 40M iCl covers the band). 

Ora: for 80M iuse iron slug to cover band)* 

Si HI for smooth regeneration over both bands* This 
can be a screwdriver adjustment. 

LI— S turns #18. * long on a slug tunes coil form, 

L2—5 turns #24 over LL 
Cl —365 mmfd variable. 

C2-—Bunch of silver micas Totalling about 2000 mmfd. 
C3— Same, about 8000 mmfd. 

€4—.05 mfd disc ceramic. 

C5—100 mmfd mica, or ceramic. 

R1—Vj meg pot. 
































\ - 2GAO0ORBI (form only): Ha dio. x 13 16 

Coils wound on this form have on inductance 
range of .079 uh to 1.25 mh. 

- 21AOOORBI (form only): %" dia. x 1 Ye long. 

f f Coils wound on this form hove an inductance 

y* range of 0.68 uh to 12.5 mh. 

■lir/— 22AOOORBI (form only); Vi" dia. * l'/i" long. 

Colls wound on this form have an inductance 
range of 5.70 uh to 125.0 mh. 

■ pile is a phenolic mi p r-e c| t n f c d Jubtnrj which Combines m-^fh'PFico! and dicE^ctifc □dvonfagt;s 

of pJu’Tiohc^ wirln «hc Ingh dielectric iSrengih, moiiiufe reji^on-cc. end ndn-cOrroirvc properties y^Tj 

of cellulose .jfiicelple Resinite can be cerlifitrd MlL-P-Z'PB Typt ^&C ft A I 



GENERALIZE YOURSELF! 

LEARN RADIO CODE 

The EASY WAY 

No Books To Read—No Visual 
Gimmicks To Distract You, Just 
listen and learn 

Based on modern psycho lexical 
techniques —This course will take 
you beyond [3 w.p.rtu in 

LESS THAN y 2 THE TIME 
Available also on magnetictape 
See Your Dealer Nowt 





PRICE 

$9.9$ 




Album Contains 
Throe 12" LP's 
2Vi Hr. 
Instruction 


EPSILON 

RECORDS 


2769 CAROLINA 
REDWOOD CITY, CALIF. 


Reyco Multiband Antenna Coils 

Traps for dipoles * * . high strength . . - moisture 
proof guaranteed to handle a full KW* 

Model KW-4Q coils will, with a 108 foot antenna, 
provide operation on I0-T5-2G-40-B0* $12.50 set. 

For information on other models write: 

FRED L. REYNOLDS W2VS, 492 Ravenswood Ave., 

Rochester 19, New York 


Surplus at Surplus Prices 

SeL Reef. 50 amp full wave bridge for 12,24,28 vdc 
can be used 3 phase for alternators 5x7x7 5 lb $10.00 

Capacitor 8000 MFD 55 WV w/mount 2 lbs*., $1.95 

RTTY Polar relay 30-60ma 2@$8.00, $4.95 eo, wt* P.P* 
Dyna/notor DM53AZ 12v in 220v out @ ,80 ma 
3 lb . .*■***.** . $3*95 

SOLA constant voltage tremsf, P5v — 125v 1 phase 
60 cy, ,520 amps excel condition wgt. 11 lbs $7.00 

Glide slope rec* #443 apn w/tubes & xtals good 
cond. lots of good parts approx wt. 11 lbs, $2.00 

VARIACS 1 amp $3,00 0-135v 60cy wt 5 lb 3 amp $5.00 
Meter de 2,5ma either side of center on 1st scale 
25ma either side of center on 2nd scale w/built in 
schunts 3" rnd good for transistor work 1 lb*, $2. 00 
NichaJ cadmium battery 10 amp hour rechargeable 
5000 times or more 4 1 /2*2 %xW 1.37v wt 1 lb $2.00 

AH prices f.o.b, San Antonio Tex. IN TEXAS add 2% 
tax. Please send postage, excess refunded immediate¬ 
ly, Prices subject to change without notice. 


TEXONIC COMPANY 

P. O. Box 13103. San Antonio, Texas 



Design Center ....*•**#•••» - * * 50*5 me 

Gain , . . . ..... 13 DB 

F /H Ratio ..* * * 23 DB 

V.S.W JL . . *_- .1:1, less than 1.5:1 within 2 MC 

Horz. Beam Width , ********* *43° (1 *4 power points) 
Impedance .any standard co-axial cable 

Overall length .... 

I'Vfft Weight * * . *.. ..* < * 15 lbs. 

Shipping Weight .... 20 lbs* 


Long John 

for Six Meters... $ 34 95 

FEATURES 

Designed for maximum forward gain. 

Gamma Match far co-ax feeder* 

Finest grade aluminum tubing. 

Exceptionally strong since there are no drilled 
holes. 

All aluminum construction eliminates electrolysis, 
Entire b@am and supports can bo grounded for 
lightning protection* 

We are proud of this new Long John Antenna, We've 
tried to put in every feature you could want. The re¬ 
sult is a reasonable cost high gain beam which can 
easily be put up and which will stay there practically 
forever* It has a wide enough lobe so you don't have 
to swing if around all the time, yet gives you tre¬ 
mendous gain where you want it, 

AT YOVR DISTRIBUTORS OR WRITE DIRECT 

HI-PAR 

Products Co. 

FITCHBURG, MASSACHUSETTS 


MARCH 1962 
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A High-Level 

Frequency 


O ne or the problems confronting the user 
of SSB equipment is how to get it on 
another frequency. Of course if it is a factory 
built job, probably the manufacturer took care 
of that little task. If it’s a homebuilt exciter, 
the constructor has a job on his hands. 

It’s not that there is no literature available 
on frequency converters. Far from it. But all 
these frequency converters have one thing 
in common: They require first that the signal 
to be converted be reduced to the milliwatt 
range. If the exciter has a milliwatt output, 
this is no problem. But what of the exciter 
unit that you so proudly built to put out 20, 
30, 50 watts? Are you going to tear out the 
amplifier section and start all over again? Or 
are you going to soak up all those hard-fought- 
for watts in a swamping i-esistor? Dry your 
tears, son; there’s a way to make those watts 
earn their keep. 

Let’s see how we can put watts to work in a 
frequency converter. First, though, we need 
to establish a line of reasoning. Unless one has 
done a bit of thoughtful study of the subject, 
not many of us are prepared to equate a con¬ 
verter to a modulator. This being a construc¬ 
tion article and not a treatise on theory, it 
would not be in order to take up the proof of 
that statement. If you’re one of those hard-to- 
convince souls who must have proof, read 
Chapter 10 of Carson’s Principles of Applied 
Electronics, published by McGraw-Hill. Now* 
that we’ve convinced the skeptics, let’s get 
into the job of planning the construction of a 
modulator , . , ah, that is, a frequency con¬ 
verter. 

f irst, lei’s review the types of modulators 



FIG IA 


Converter 


Carl C. Drumaller W5EHC 
5824 N.W. 58th Street 
Oklahoma City 22, Oklahoma 

available for use. There’s the plate modulator. 
It requires the modulating frequency to be 
inserted in the plate circuit, effectively in 
series with the de power supply and also in 
series with the r£ output tank. We note these 
items and consider the next in line, control 
grid modulation. This has the modulating fre¬ 
quency in series with the dc grid bias and with 
the rf input tank. Again we make mental nota¬ 
tion and progress to a third type, the sup¬ 
pressor grid modulator. This is more simple, 
requiring only that the modulating frequency 
be in series with the dc suppressor grid bias 
supply. It lias just one nasty aspect: tubes 
with suppressor grids brought out to external 
connections and with suitable suppressor con¬ 
trol characteristics are not in bountiful supply 
in the average amateur’s junk box. Let’s re¬ 
gretfully pass this system by and consider 
another, cathode modulation. This is a beast, 
partaking of all the disadvantages of both con¬ 
trol grid and plate modulation while possessing 
none of the advantages of either. With a wry 
face, we bury this in File 13 and go on to 
consider screen grid modulation. Ah, this has 
promise! It asks only that we insert the modu¬ 
lating frequency in series with the dc screen 
grid supply. Better still, many common tubes 
have very excellent screen grid control charac¬ 
teristics. 

Having picked out what appears to be the 
most promising form of modulator, we next 
take up the problem of how to squirt that 
modulating frequency into the screen grid. 
There are many ways it can be done, but we’re 
looking for the lazy man’s way. The problem 
is somewhat complicated by the fact that 
we’re going to be modulating with rf and 
not af. 

We could do it with a tank circuit, tuning 
the tank to the modulating frequency. This 
has disadvantages. It requires an extra con¬ 
trol, one that must be precisely adjusted to 
exact resonance if it is to offer a non-reactive 
load to the exciter {and we very much want 
just such a load). Then, too, if such a tank is 
used with either control grid, cathode, or plate 
modulation, we have the very nasty situation 
of two tanks in series, which can engender 
lovely headaches springing from interaction 
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FIG. IB 

effects. That’s why we skitter away from these 
three types of modulation. 

Having ruled out tank circuits, what re¬ 
mains? There is our old friend, the resistor. 
Ah, but that consumes power, you cay. True, 
but maybe we can put a byproduct of that 
power, voltage, to work. Let’s get into a very 
minimum of theory to see how this can be 
done. 

There’s an old, familiar formula that says 
W equals E square divided by R. With a bit of 
juggling, we rewrite that as saying E equals 
the square root of W times R. Now lets* drop 
in some figures in place of letters and grind 
out an answer For R, let’s use 50 ohms, that 
being the load that 99% of the exciters like to 
“look into.” For W, let’s take 50 watts, that 
being the power output of most of the 100 
PEP watt exciters commonly used. Also, to be 
real sneaky about it, it simplifies our solution, 
for the square root of 50 times 50 is 50. This 
fifty, of course, is the RMS value of E. We’d 
like, however, to deal in terms of peak voltage, 
not RMS; so we multiply the 50 by 1.414 and 
come up with 70.7 volts. At the same time we 
make a mental note that this means a 141.4 
peak-to-peak voltage. 

Now let’s see what we can do with this volt¬ 
age. We can use it to vary the control function 
of the screen grid, and that’s what we’re in¬ 
tending to do. A quick review of the screen 
grid control characteristics of tubes likely to 
be found in one’s junk box (807’s 6L6’s, 1625’s, 
etc.) reveals that this control function is quite 
linear over a restricted range above and below 
the operating point of 150 volts. We’ll select, 
then, 150 volts as our operating point. 

This is the point to take time out for a 
small lecture. Screen grid modulators used in 
most homebuilt and all factory built amateur 
transmitters can give acceptable audio quality 
. . . if one is very charitable about what he 
classifies as “acceptable.” Let’s have no rosy 
illusions, however, about the absolute excel¬ 
lence of this modulation. The sad facts are 
that it is far, far from being linear when it 
goes beyond 50% or 00%. This generates sev¬ 
eral forms of distortion, of course, but we poor 
mortals, conditioned by years of listening to 
squeaky broadcast receivers, think nothing of 
30% distortion. In fact, w r e call it good. A 
spectrum analyzer, however, is not as charit¬ 
able as our “conditioned” ears. And a spectrum 



New 2m Pre-Amp with the 
New Nuvistor (6DS4) 

to minimize over-loading & 
cross-modulation 

24 Db Go in cincf 
Excellent 
Noise Factor 
Two Tube 
Cascade Circuit 


Two Helical Fit¬ 
ter Elements re¬ 
duce interference 
from other ser¬ 
vices by 20 - 40 
Db- 


LW-81 Not a Kit $19.95 postpaid 

Octal plug on case plugs into octal socket tor all 

power & control leads. 

Requires 150v. DC & 6.3v AC/DC 

Provision for external On/Oft Control & Gain, 

if desired. 

Matches LW-61 VHF Converters — $18.50 

LW ELECTRONIC LABORATORY 

R2, JACKSON, MICHIGAN 



ALL BAND 



Reduces Interference and 
Noise on All Makes Short 
Wave Receivers. Makes World 
Wide Reception Stronger. 
Clearer on A ll Bands I 



ANTENNA! 



For ALL Amateur Trans¬ 
mitters. Guaranteed for 
500 Watts Pcwer for Pi- 
Net or Link Direct Feed, 
Light, Neat, Weatherproof 


Complete as shown total length 102 ft. with 87 ft, of T3 ohm 
balanced feedline. Jli-Impact molded resonant iraps. (Wt, 3 oz. 
V* x 5" long). You just tune to desired band for beamlike re- 
sLika. Excellent for ALL world-wide short-wave receivers end 
amateur transmitters. For NOVICE AND ALL CLASS AMA¬ 
TEURS I NO EXTRA TUNERS OR GADGETS NEEDED! 
Eliminates 5 separate antennas with excellent performance 
guaranteed- Use as Inverted V for all band power gain. NO 
HAYWIRE HOUSE APPEARANCE 1 EASY INSTALLATION! 

80-40*20-15-10 meter bands. Complete...$14.35 

40-20-15-10 meter bands. 54-ft, am. (heat for w-w swUi) 13.95 

20-15-10 meter bands* Dual Trap. 24-ft. atiteima. 19.95 

SEND ONLY $3,00 feash, cfc.. mo) end pay poslman balance 
COD plus postage on arrival or send full price for postpaid 
delivery. 

Available only from: 

WESTERN RADIO - Dept. A7-3 Kearney, Nebraska 


BUY STANDARD BRAND 
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TELEVISION 




% 


OFF LIST 
PRICES 



RCA - GE - SYLVANIA - RAYTHEON 


All premium quality fresh stock fn original manufacfurers r 
boxes, FIX YOUR OWN TV by replacing defective tubes - 
(most usual trouble) and save heavy repair bills! Call or 
write* Dept* 8, lor 

FREE TV TROUBLE SHOOTER CHART 


which tells how to fix It yourself* We r Il Include giant new' 
Zalytron 1962 Catalog of Tubes* Parts* Radio Amateur* 
Citizens 1 Rand and Stereo Hi-Fi, as well as Test Equipment 
and Special Purpose Tubes - all standard brands - all at big 
BIG SAVINGS] A Goldmine of Bargains for YOU! 


ZALYTRON 220 West 42nd St., N. Y. 36. 
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analyzer is the thing that’ll tell whether a 
frequency converter for a SSB signal is good 
or just plain junk. The point of this little 
lecture is that we can’t get by with just so-so 
linearity in this modulator; it must be good. 

Now back to our construction. Figure la 
illustrates a possible means of getting the out¬ 
put of the SSB exciter into our modulator. 
There is one glaring fault. If we fed the rf 
into it with a coax cable (as we’d like to), 
we’d short-circuit the 150-volt screen supply. 
Rather than have fireworks, let’s slip that 150- 
volt power supply over into the cathode circuit, 
as shown in Figure lb. This not only enables 
us to feed the screen with a grounded coax 
but places the 150 volts in series with the 
plate supply voltage. We now can use a lower 
voltage power supply for the plate. 

Now that we’ve got our modulating frequen¬ 
cy into our modulator, let’s consider some 
other aspects of the circuits. In an af modu¬ 
lator we’d have rf going into the control grid 
and a composite signal present in the plate 
circuit. What makes up that composite signal? 
The original rf signal fed into the grid, the 
af modulating signal fed into the screen grid, 
the sum of these two frequencies, and the 
difference between these two frequencies. As 
there is a tank circuit tuned to a radio fre¬ 
quency as the sole load circuit for the stage, 
there is no load into which the af components 
can develop power. We’ll forget them, then. 
The original radio frequency fed into the grid 
appears in the plate tank circuit as the 
“carrier.” The sum of the audio frequency and 
the radio frequency appears in the plate tank 
circuit at the “upper sideband.” The difference 
between the audio frequency and the radio 
frequency appears in the plate tank circuit as 
the “lower sideband.” 

The same conditions apply to our modulator 
in which the modulating frequency is a radio¬ 
frequency signal, not an audio-frequency sig¬ 
nal ! There is one small difference, however. 
That difference lies in the fact that, because 
of the high frequency of the modulating signal, 
the “sidebands” will lie far from the “carrier.” 

This might bear a bit of explanation, for it 
has an important bearing on both our plate 


6L6GA 



*-300 

FIG a 


tank circuit tuning and on the amount ul rf 
power present in that tank circuit. 

Consider the condition in which a pure rf 
(single-tone modulation of the SSB exciter) is 
present in the screen grid modulating circuit. 
Let’s call this F2 and call the rf signal fed to 
the control grid FI . These may be quite widely 
separated in frequency. Now, in the plate 
circuit (plate circuit, not plate tank circuit), 
there will be present FI, F2, FI + F2, and 
FI—F2. All four of these are radio frequen¬ 
cies, capable of producing rf power when fed 
into a suitable load. The load, of course, would 
be a tank circuit tuned to the desired frequen¬ 
cy. Therefore we tune the plate tank circuit to 
the frequency (FI + F2 or FI — F2) that we 
desire and hope feverently that we have re¬ 
jected the other three! Don’t delude yourself, 
though; you’ll never get that desired rejection 
with just one tuned circuit. You may well 
resign yourself to the stark necessity of having 
a multiplicity of tuned circuits in order to 
come up with the signal you want and no 
extra frequencies tossed in “for free.” 

Now you’ve got a signal on the desired fre¬ 
quency. Your first reaction, probably, will be 
one of disappointment as to its amplitude. 
After all, you’ve observed the magnitude of 
the rf coming out of a similar modulator fed 
with an af modulating frequency. Ah, but 
there’s a difference! When you modulated with 
af, the “sidebands” lay so close to the “carrier” 
that the plate tank circuit tuned all three of 
them at once! Now, you may recall, you are 
rejecting* the “carrier” (that hulking brute in 
which a very large percentage of the rf power 
lies) and one “sideband.” The remaining “side¬ 
band,” the one you’ve selected with your plate 
tank circuit, has a right to appear “puny” 
when compared with all three lumped into one. 
Relax, pal, you’ve got all the rf power that’s 
rightfully yours. It’s enough to tickle the grid 
of a very man-sized Class AB, rf linear power 
amplifier, too! 

If you’re ready and eager to reach for a 
soldering iron, Figure 2 will show you a few 
pointers. The box labelled 11,1 me exciter con¬ 
tains very conventional circuits; no need to 
take up space with them. Its sole purpose is to 
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produce Fl. Note that FI feeds into the grid 
of a 6L6GA. Into the screen grid of the 6L6GA 
comes the 3.9 me output of your SSB exciter. 
Assuming it to be 50 watts, the 70.7 (peak) 
volts developed across the non-reactive resistor 
varies the screen grid potential from 150.0 — 
70.7 - 79.3 to 150.0 -f 70.7 = 220.7 ... all 
voltages well within the linear portion of the 
6L6GA’s screen grid control curve. In the plate 
tank circuit, we pick off Fl — F2 = 7.2 me. 
Just to play safe, we link-couple to a tuned 
grid circuit for the next stage. By using plenty 
of C in each of these two tanks we arrive at 
a total Q (Qt = QL Q2) that is high enough 
to discriminate against Fl, F2, and Fl + F2. 
The output stage is a conventional Class ABi 
linear amplifier. Although a tube in the 6146 
class is indicated in the diagram, the rf drive 
available is sufficient to excite a much larger 
tube. 

Should you wish to use a 3.8 me exciter on 
14.2 me, you’d select 18.2 me for Fl. If you 
have an “all-band” (3.5 to 29.7 me) exciter 
that you want to put on 50 me, you’d select 
49 me for Fl and use the 21 me output of your 
exciter for F2. 

You may wonder about the lack of detail in 
a “construction” article. It was deliberate, 
being based upon the author’s opinion that no 
radio amateur needs to be told every compon¬ 
ent value, every wire’s position, every tube’s 
location in a piece of equipment to be built. If 
one does, he should engage in some serious in¬ 
trospection to determine whether he is an 
amateur of radio or an amateur of talk-over¬ 
radio. 


Test Lead Tip 

Many vacuum tube voltmeters are equipped 
with banana jacks for the “OHMS-AC” and 
“COMMON” test leads. These leads often pull 
out of the jacks and are a constant source of 
inconvenience. This is particularly true if the 
disconnected lead is not noticed and time is 
spent attempting to reconcile inconsistent 
meter readings. 

The answer to this problem is simple. Re¬ 
move the instrument from its case and discard 
the banana plugs which are attached to the 
test leads. Thread the leads through the jacks, 
tie knots in the leads to serve as strain reliefs 
and solder the leads to their respective re¬ 
ceptacle lugs. 

Replacing the leads is not the problem it 
would appear to be. Good quality, live rubber 
test leads (you should tolerate nothing else.) 
will last for years. Even if you are careless 
enough to lay a 200 watt soldering iron across 
the leads, replacement only takes a few 
minutes and affords a good opportunity to 
perform a little preventive maintenance on the 
instrument. 

. . . W4WKM 
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A ll of us, as hams, know the importance of 
modulation. Some of us go to great lengths 
to avoid its problems; others go to equally 
great lengths to take fullest advantage of its 
possibilities. But none of us, at any time, es¬ 
cape it. 

For modulation, you see, is inherent in every 
act of human communication — whether by 
radio, the printed page, or a flirtatious wink! 

One of the classic scientific books on modu¬ 
lation theory opens with the phrases: “Boy 
winks. Girl smiles. That's modulation in ac¬ 
tion." And while it may seem a far cry from 
single sideband or RTTY, the statement is 
completely true. 

What’s more, it hammers home the point 
that modulation, in essence, is any process of 
communicating information by modifying ex¬ 
isting energy which does not, in itself, carry 
the information. The wink, for instance, caused 
a modification of the reflected light rays seen 
by the girl, and communicated the message, 
“I like you” or a similar thought. 

While flirtatious winks are frequently inter¬ 
esting, our main purpose here is to explore 
the subject of modulation as applied to ham 
radio, so let’s restrict the definition of the 
word a little bit: “The modification of a radio¬ 
frequency signal to transmit information.” 

Now, if we look closely at the classic picture 
of a radio-frequency signal, we will discover 
that it has only two characteristics which may 
be varied: its amplitude and its frequency. 
These two characteristics completely define the 
signal, and since either of them may be varied 
to transmit information this immediately leads 
us to the two major forms of modulation: am¬ 
plitude modulation (which we will 7iot abbre¬ 
viate in this article for reasons which will 
soon become clear) and frequency modulation. 

If you re-read that last paragraph you’ll 
also see that no other basic forms of modula¬ 
tion are possible; actually, many more types 
exist, but all of them are variants of the two 
basic forms. 

A possible exception is pulse modulation, 
which is concerned not with a steady rf signal 
but with an intermittent signal. The timing 
of the intermittent signal provides a third 
characteristic which may be varied. However, 
from a slightly different viewpoint both ampli¬ 
tude- and frequency-modulation processes may 


be considered as pulse modulation (if you think 
of eacii half-cycle of rf as an individual pulse ) 
so it’s not so much of an exception as it might 
appear at first. 

About here we ought to break the two basic 
forms down into the more commonly known 
types, and make the point that CW is a form 
of modulation also. 

Amplitude modulation includes CW, known 
to the FCC as type At emission; phone (com¬ 
monly called AM, an abbreviation which we ll 
avoid for the sake of nonconfusion) or A3; 
and television or A5. It also includes AFSK 
(type A2), MCW (also A2), and facsimile 
(type A4). 

Frequency modulation includes FSK or type 
FI, phone or type F3 (which may be called 
FM, NBFM, PM, or NBPM also), and fac¬ 
simile (type F4). 

Let’s look at these classifications a bit more 
closely. 

CW transmission is familiar to all of us, but 
the concept of CW as a type of modulation 
may not be so familiar. However, consider a 
special kind of modulator which allows the 
transmitter to produce full output when the 
modulating signal is present and cuts off all 
output when the signal is absent. For the mod¬ 
ulating signal, use a square wave which drops 
to zero on negative peaks. The output signal 
will be a string of dots—and nothing more. 

Approaching CW as a special case of ampli¬ 
tude modulation allows an easy handling of 
key clicks, chirp, and other keying problems 
which can be most confusing in the conven¬ 
tional approach. We’ll come back to this later 
when we examine circuits. 

Phone transmission is what we all think of 
when “AM" is mentioned; however, there are 
many forms of A3 emission. The most conven¬ 
tional in DSB plus carrier. Also included are 
DSB without carrier, SSB with carrier, and 
SSB without carrier. While the circuits for 
producing these various types of A3 differ, the 
classification does not. 

The difference between A3 and A5 (televi¬ 
sion) is primarily one of bandwidth. While 
distortion-free phone conversations can be 
transmitted in a 10 kc bandwidth, it requires 
something like G megacycles to handle an A5 
emission with the same clarity. The bandwidth 
problem forces different circuits into play also. 
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The differences between A2, A4, and A3 are 
mostly a matter of degree. A2 is a cross be¬ 
tween Al and A3, while A4 is a cross between 
A3 and A5. In either case, the common circuits 
apply. 

How about frequency modulation? 

Type FI emission, frequency-shift keyed tel¬ 
egraphy, is used primarily by RTTY operators. 
It corresponds roughly to Al or CW transmis¬ 
sion, except that where CW uses a coded com¬ 
bination of the signal's presence and absence 
to convey information, FSK uses a coded com¬ 
bination ol’ the signal’s presence on either one 
frequency or another to convey the informa¬ 
tion. Since the signal must always be on one 
or the other of the f requencies used, the sys¬ 
tem is fail-safe — if the signal disappears 
entirely, you know for sure that something has 
happened to the transmission. You don't have 
to wonder if the guy at the other end is trying 
to think of something to say. 

Type F3, as mentioned earlier, has many 
names. Its major subdivision is into FM and 
PM, abbreviations for frequency- and phase- 
modulation, respectively. However, no essential 
difference between the two processes exists. In 
a pure FM system, the actual output frequency 
is controlled by the audio signal. In a pure PM 
system, the rate of change of the output fre¬ 
quency is the controlled element. In broadcast¬ 
ing practice, the “FM” signal ranges from 
pure FM at one end of the audio spectrum to 
pure PM at the other, with a Heinz mixture 
in between. The prefixes “KB” and “W~B” 
mean, respectively, narrow-band and wide¬ 


band. For ham use, narrow-band means a 
bandwidth not greater than 6 kc, while wide¬ 
band means any bandwidth greater than that. 

Type F4 is seldom used by hams and is in¬ 
cluded merely for the sake of completeness. It 
bears the same relation to type A4 that FI 
does to Al. 

While we’re looking at modulation systems 
in general, let’s take a swing through the field 
of pulse modulation. 

The basic difference between pulse modula¬ 
tion and the other forms of modulation lies in 
the nature of the unmodulated signal. In more- 
conventional types of modulation, the unmod¬ 
ulated rf signal is a steady “carrier,” constant 
in both frequency and amplitude. However, 
with pulse modulation, the unmodulated rf sig¬ 
nal consists of a series of brief pulses of rf 
energy. Timing of the pulses, frequency of 
the rf signal emitted, and amplitude of the 
pulses are all constant. 

Pulse modulation offers a number of advan¬ 
tages over the more-common modulation pro¬ 
cesses, as well as possessing a number of 
disadvantages. 

One of the greatest advantages is that it 
allows much more rf power to be transmitted; 
this comes about because power is a quantity 
which exists only with respect to time. A 
steady rf signal sueh as is used in the more- 
common forms of modulation has a “power” 
which is equal to the power produced by' a 
certain amount of direct current in a given 
period of time. This is true even though much 
of the time the instantaneous voltage is near 
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zero. 

To illustrate this point, let's look at a signal 
with a rms power of 100 watts. That means 
that the signal’s power is equal to that pro¬ 
duced by 100 volts of dc flowing at a current 
of 1 amp. But 1 ampere is defined as 1 coulomb 
of electric charge moving past a given point 
in 1 second, [f 10 coulombs of charge were 
moved past the point in I./10 second, anti no 
charge moved during the other 9/10 second, 
the current would still be 1 ampere. 

Let’s go even farther. Let’s allow the charge 
to move for only one one-millionth of a sec¬ 
ond. To get that one ampere now, we have to 
move a million coulombs of charge. During the 
millionth-of-a-second that the current flows, 
the instantaneous power is 100 million watts. 
During the rest of the time, instantaneous 
power is zero. But by the definition of cur¬ 
rent quoted above, the power flowing over a 
two-second or longer time is still just 100 
watts. 

We’ve been talking about dc. The same 
treatment, though, applies equally well to rf 
energy. By concentrating the rf output in 
pulses one microsecond long and sending only 
one pulse per second, we can shoot 100 mil¬ 
lion watts out of the antenna with a 100-watt 
transmitter—and be perfectly legal about it 
all. 

While we’re talking about advantages, let’s 
also mention that some types of pulse modu¬ 
lation offer a signal/noise ratio of infinity; 
that is to say, if the signal can be detected 
at all, it will have a noise level of zero. 

But with the advantages come disadvan¬ 
tages. To transmit these pulses without dis¬ 
torting their shape requires lots of room. To 
transmit the microsecond-wide pulses we 
talked about a few paragraphs ago will take 
about a megacycle of bandwidth — which 
means more rf spectrum space than the entire 
80 and 40 meter bands put together! For this 
reason, the KCC limits pulse transmission to 
the uhf regions and above. 

The increased bandwidth required also hurts 
the signal/noise i*atio at the receiver, just 
about balancing out the power advantage 
gained. In other words, the same tube will 
give you about the same range with either 
pulse or conventional modulation when oper¬ 
ated at the same average power level. The 
advantages gained by the signal/noise ratio = 
infinity types of pulse modulation are some¬ 
what offset by the complexity of the circuits 
involved. 

The net results is that pulse modulation still 
appears promising for use at uhf, because it’s 
easier to get going at 1215 me and above than 
is the equivalent amount of power with con¬ 
ventional modulation—but results with the 
two types of modulation under best conditions 
will be about the same. 

After this general introduction to pulses. 


let’s look at the specific types which make up 
pulse modulation. 

As mentioned earlier, pulse modulation in¬ 
volves not just two but three characteristics 
of the rf signal which may be changed to 
transmit information, ’’hese characteristics 
are the pulse amplitudes, the pulse timing, and 
the pulse width. 

Pulse amplitude modulation is similar to 
ordinary amplitude modulation, in that pulse 
amplitude is directly proportional to the value 
of the modulating signal. 

Pulse timing gives rise to “pulse position 
modulation,” abbreviated PPM, in which all 
pulses are the same amplitude and width but 
their position with respect to each other 
changes in accordance with the modulating 
signal. Since only the timing is important, 
noise has -ittle effect (the pulse may be 
“regenerated” before detection, so that no 
noise reaches the detector). 

Pulse width modulation (sometimes called 
pulse duration modulation and abbreviated 
PWM or PDM) is similar to PPM except that 
the pulses all start at the same time with 


relation to each other but their width is con¬ 
trolled by the modulating signal. Like PPM, 
noise may be eliminated by “regeneration.” 

PAM is roughly equivalent to conventional 
amplitude modulation, PWM is equivalent to 
FM, and PPM has no direct equivalent in con¬ 
ventional terms but is a cousin of FM. The 
fourth class of pulse modulation has no rela¬ 
tive at all among conventional systems, and 
offers the greatest noise freedom possible (at 
the expense of added circuit complexity). 

This fourth class is pulse code modulation, 
abbreviated PCM. In PCM, the modulating 
sivpaI ie sampled at a regular rate. The in¬ 
stantaneous value of each sample of modulat¬ 
ing signal is converted to a binary-number 
code, and this code is transmitted. Thus, the 
signal actually transmitted bears no obvious 
relationship to the modulating signal —you 
must know the code to receive it. 

Since pulses can be “regenerated” along the 
way, the code signal will not be distorted by 
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any transmission conditions, and at the re¬ 
ceiver can be used to reconstruct the modulat¬ 
ing signal. Transmission-path noise never gets 
near the modulating signal at all; the only 
noise introduced is a type called “quantizing 
noise" or “granularity," caused by the fact 
that the reconstructed signal is never a true 
replica of the original. The more characters 
provided in the code, the less this noise will 
be. Television signals can be transmitted with 
a 7-level code, but speech requires 256 levels 
of coding for “undistorted" reproduction. 

So far, we’ve examined the entire field of 
modulation processes in general terms. Now 
let’s look at the modulating signal. 

In general, a modulating signal will consist 
of one of three forms of information: speech, 
visual material, or coded language. Speech 
needs no explanation. Visual material in¬ 
cludes photos, typed, printed, or handwritten 
material, and live action such as television. 
Coded language includes “CW” coding, RTTY, 
and such lesser-used forms of coding as land¬ 
line Morse. 

In any event, the modulating signal requires 
certain treatment before it can be used to 
modulate the transmitted output. 

Speech exists as wavefronts in air. At the 
very least, these wavefronts must be con¬ 
verted to electrical signals by a microphone. 
However, telephone company studies have 
shown that a restricted bandwidth is sufficient 


to carry speech, and good practice requires 
that the bandwidth be restricted as far as 
possible to conserve space in the bands. 

For many years, the magic figures of 300 
and 3000 cycles per second have been taught 
as the lower- and upper-frequency limits for 
adequate intelligibility. We ourselves fell into 
tikis trap in an earlier technical article (“How 
Low the Fi," June, 1961). However, study of 
the actual curves published by Fi etcher and 
republished by many others shows that the 
audio bandwidth can be restricted much more 
without hurting the transmission of in¬ 
formation. 

Figure 1 shows the average power content 
of human speech. Figure 2 shows the loss 
which results when the bandwidth is nar¬ 
rowed. Note that intelligibility suffers com¬ 
paratively little when the frequency range is 
restricted to the band from 1200 to 1900 eps, 
but power content is reduced drastically. This 
means that modulator power may be increased 

(Turn to page 78) 
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FULL-SIZE PHONES w/SPIRAL CORDS! 

Ideal for few feel or up to 9 miles. Each phone 
has separate red button, which when depressed 
sends pleasing signal tone? block buMon for 
talking. Receiver is transistorized crystal unit; 
transmitter is carbon unit. Each unit has spiral 
phone cord. Operation requires no switching. 
Use several units together. Imported. J 


Ranges color-coded to match coils, undamped 1 
MA meter. Variable sensitivity control for op¬ 
timum grid current adjustment. Calibrated dial, 
adjustable hairline, allows precise accuracy. 
Phono jack permits use os modulation monitor. 
Oscillator tube is 6AF4. 6l/ 2 x 3% x U/i". 6 
colls supplied, M 7V, 50-60 cps, 2 lbs. Imported, 


.Model TS-6G 


R.F. FIELD ^ 
STRENGTH METER 

Sfngfe Band f to 250 AtC. 


Mode! PSI-T 2Y ]& x 3Yu x 

Compact! Sensitive! Checks antenna efficiency, 
load matching,, etc. Requires no battery or other 
power source. RF measured on accurate meter. 
Telescoping antenna to IG-V/T Earphone tack 
provided for monitoring; case has powerful mag¬ 
net to grip fender# etc. Imparted. 




SEND FOR FREE CATALOG 

direct or through 
yviir iccal distributor 
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Propagation Charts 

For the DX propagation chart, I have listed 
the HBF which is the best Ham Band Fre¬ 
quency to be used for the time periods given. 
A higher HFB will not work and a lower HFB 
sometimes will work, but not nearly as well. 
The time is in GMT, not local time. 


Advance Forecast: March 1962 
Good: 1-23 
Fair: 24-27, 29-31 
Bad: 28 


The Short Path propagation chart has been 
set up to show what HFB to use for coverage 
between the 48 states. Alaska and Hawaii are 
covered in the DX chart. The use of this chart 
is somewhat different than the DX chart. 


David A. Brown K2IGY 
30 Lambert Avenue 
Farmingdale, N. Y. 

First, the time is the local time centered on 
the mid-point oJ the path. Second, the distance 
given in miles is the Great Circle path distance 
because of the Earth's curvature. Here are a 
couple of examples of how to use the chart. 
A.) To work the path Boston to Miami (1250 
miles), the local time centered on the mid¬ 
point of the path is the same in Boston as 
in Miami. Looking up the HBF’s next to the 
1250 mile listings will give the HFB to use 
and the time periods given will be the same 
at each end of the circuit. B.) To work the 
miles), the local time centered on the mid-point 
of the path will be 1 Ys hours later than at 
San Francisco and IVa hours earlier than in 
New York, (the time difference between New 
York and San Francisco is 3 hours). Looking 
up the HBF’s next to the 2,500 mile listings 
will give the HFB to use. In San Francisco 
subtract hours from the time periods listed 
for local time and in New York add IV 2 hours 
to the time periods listed for local time. 



r 

SHORT PATH 

7\ 


PROPAGATION CHART 



LOCAL TIME OO CM 02 03 04 03 06 07 08 09 10 


2500 

MILES 

1 2250 

MILES 

2000 

MILES 

1750 

MILES 

1500 

MILES 

1250 

MILES 

1000 

MILES 

750 

MILES 

500 

MILES 

250 

MILES 


LEGEND 




7MC 


3.5 MC 


-EXCLUSIVE- 

Did you know Bob Graham deals only In Amateur Radio 
Equipment? Did you know he haa two stores handling only 
equipment such as Collins, National, HalLicmfters, Hammarlund, 
Gonget, Johnson, Central Electronics* Clegg, Globe, etc.? Did 
you know he services all types of ham gear as well as buyi, 
trades, swaps* rents* and installs equipment? Did you know he 
has a Urge selection of reconditioned and guaranteed used 
gear! You dldn’tl Well now you do, 

GRAHAM RADIO INC. 

505 Mom St., Reading, Mass, • Tel* 944-4000 

1105 No. Main $t., Randolph, Mass, * Tel. WO 3*5005 


BOUND VOLUMES 

Volume I, Numbers I thru 15, bound in a 
library binding with complete index, 24 karat 
solid gold leaf title on binding, guaranteed . * - 
14,98 (plus 24 for postage and handling). 


Swan SSB Transceiver 



One band 130-watt transceiver. 


See our ad in January 73 or send for spec, sheet* 
Available for immediate shipment SW-I20-140-I75* 

ELLIOTT ELECTRONICS, INC. 

418 N. 4th Ave., Tucson, Arizona 
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Radio Bookshop's 


1—ELECTRONICS & RADIO ENGINEERING —Ternnan. One 
of the most complete text books ever printed, 1078 
pages. Theory, but easy an the math, SIS.50 


3—CYBRENETICS—Classic book on control of man and 
machine, a comparison. $3.50 


5—ANTENNAS —Kraus (W8JK). The most complete book 
on antennas in print, but largely design and theory, 
complete with math. $12.00 


8—RADIO-TELEVISiON & BASIC ELECTRONICS—Oldfield* 
logical presentation and descriptive illustration make 
this an ideal book for the beginner, 342 pages. $4.95 


9—LICENSE Q & A MANUAL—All the dope for commercial 
FCC licenses, 720 pages, become a professional for $6.00 


13—REFERENCE DATA FOR RADIO ENGINEERS, Tables, 

Formulas, graphs. You will find this reference book on 
the desk of almost every electronic engineer in the 
country. Published by International Telephone and Tele¬ 
graph. $6.00 


16-HAM REGISTER—Lewis (W3VKD). Thumbnail sketches 
of 10,000 of the most active and well known hams on 
the air today. This Is the Who's Who of ham radio. 
Fascinating reading. Now Only $2,50 


17-ABCs OF HAM RADIO-Pyfe (W70E). Designed for 
the Novice ham. Includes all of the information needed 
to qualify for the Novice License, 112 pages. $1.50 


21-VHP HANDBOOK-Johnson (W6QK1). Types of VHF 
propagation, VHF circuitry, component limitations, an¬ 
tenna design and construction, test equipment. Very 
thorough book and one that should be in every VHF 
shock. $295 


22-BEAM ANTENNA HANDBOOK—Orr (W65A1). Basics, 
theory and construction of beams, transmission lines, 
matching devices, and test equipment. Almost all horn 
stations need a beam of some sort , . . here is the 
only source of basic info to help you decide what beam 
to build or buy, how to install it, how to tune it, $2.70 


23-NOVICE & TECHNICIAN HANDBOOK - Stoner 
(W6TNS). Sugar coated theory: receivers, transmitters, 
power supplies, antennas; simple construction of a 
complete station, converting surplus equipment. How to 
get a ham license and build a station, $2.85 



24-BETTER SHORT WAVE RECEPTION—Orr (W6SAI). 
How to buy a receiver, how to tune it, align it; build¬ 
ing accessories; befler antennas; QSl*s, maps, aurora 
zones, CW reception, SSB reception, etc. Handbook for 
short wave listeners and radio amateurs. $2*85 


28-TELEVISION INTERFERENCE—Rand (WlDBM). This is 
the authoritative book on the subject of getting TV! out 
of your rigt and the neighbors sets, $1.75 


32—RCA RADIOTRON DESIGNERS HANDBOOK-1500 

pages of design notes on every possible type of circuit. 
Fabulous. Every design engineer needs this one, $7.50 

37—101 WAYS TO USE YOUR HAM TEST IQUIPMENT- 
Middleton. Grid-dip meters, antenna impedance meters, 
oscilloscopes, bridges, simple noise generators, and 
reflected power meters ore covered. Tells how to chase 
trouble out of ham gear. 168 poges * $2.50 

40—RADIO HANDBOOK, 15th EDITION—Orr (W65AI) 
This is far and away the best amateur radio handbook 
ever printed. Over 800 pages. $8,50 

47—PRACTICAL ELECTRONICS-Heriiberg (W2DJJ), Al¬ 
most solid with pictures. Touches lightly on many as- 
ects of electronics: ham radio, TV, transistor radios, 
i-Fl, microwaves, trouble-shooting, Novice station, 
antennas, test equipment, etc. $2.50 

49—ELECTRONIC COMMUNICATION-Shrader. Everything 
you need to know about electronics, electricity, and 
radio to pass FCC amateur or commercial license exami¬ 
nations, This text has what you hoped to find in the 
Amateur Handbook: detailed thorough explanations of 
every phase of radio and electronics. 937 pages. This 
is one of the few really complete texts on the subject. 

$13.00 


50—MICROMINIATURIZATION—This is the standard text 
on the subject. Don't see how a company library can 
be without this one. Everything is going to have to be 
built smaller, you know. $11.00 

52- HOW TO READ SCHEMATIC DIAGRAMS—Marks. 

Components & diagrams; electrical, electronic, ac, dc, 
audio, rf, TV* Starts wilh individual circuits and carries 
through complete equipments. $3.50 

53- BASIC ELECTRONIC TEST PROCEDURES—Turner* This 

book covers just about every possible type of electronic 
test equipment and explains in detail how to use It for 
every purpose. Testing: audio equipment, receivers, 
transmilters, transistors, photocefs, distortion, tubes, 
power p * , etc. $8,00 

55—TRANSISTOR CIRCUIT HANDBOOK—Simple, easy tc 
understand explanation of transistor circuits. Dozens 
of interesting applications. $4.95 


57—QUAD ANTENNAS—Orr (W65A1). Theory, design, 
construction and operation of cubical quads. Build^it 
yourself info. Feed systems, tuning. $2.85 


58-ANTENNAS FOR CITIZENS RADIO—Orr (W6SAI) 
General coverage, mobile and directional antennas foi 
27 me. band. Build & tune 'em. $1.00 


69-S-9 SIGNALS—Orr (W6SAI). A manual of practical 
detailed data covering design and construction of highly 
effictentji inexpensive antennas for the amateur bands 
lhat you can build yourself. $V00 

74-HANDBOOK OF ELECTRONIC TABLES & FORMULAS- 
Formulas & laws, constants, standards, symbols and 
codes. Math tables, misc. data. $2.95 

76—MODERN OSCILLOSCOPES & THEIR USES-Ruiter. 
Second edition. Shows who! o 'scope is. whai it does 
and how to use it for radio. TV, transmilters, etc. 346 
pages. $ao0 
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80-SURPLUS RADIO CONVERSION MANUAL VOLUME 
NO. J (second edition). This book gives circuit dia¬ 
grams, photos of mas! equipment,, and rather good and 
complete conversion instructions for th© following: BC- 
221, BC-342, BC-312, BC-34B, BC 412 r BC-645, &C-946B, 
SCR-274N 453A series receivers conversion (o 10 meter 
receivers, SCR-274N 457A series transmitters (conver¬ 
sion to VFG), SCR-522 (BC-624 and BC-625 conversion 
to 2 meters), T8Y to 10 and 6 meters, PE 103A, BC- 
I068A/T161A receiver io 2 meters, Surplus tube index, 
cross index of A N tubes vs, commercial types, TV & 
FM channels. $3,00 

81 —SURPLUS RADIO CONVERSION MANUAL VOLUME 
NO. IL O rlqtnal and conversion circuit diagrams, plus 
photos of most equipments and full conversion dis¬ 
cussion of the following: BC~454/ARC-5 receivers to 10 
meters, AN APS-13 xmtr/rcvr to 420 me, BC 457/ARC-5 
xmtrs to 10 meters, Selenium rectifier power units, ARC-5 
power and to include TO meters, Coil dcita-simplified 
VHP, GO-9/TBW, BC-357, TA-12B, AN/ART-13 to ac 
winding charts, AVT-112A, AM-26/AIC, LM frequency 
meter, rotators, power chart, ARB diagram* $3,00 


R235—RADIO CONTROL FOR MODEL BUILDER$-Wint«r. 
One of the best and newest book* available on RC. 

$425 

NHP—BUILDING UP YOUR HAM SHACK—PyI* {W70E) 
A practical discussion of points fa consider when you 
are buying ham equipment, complete with descriptions 
of much of th© available commercial gear, lt y s lust 
possible that Pyle might keep you from making o mi* 
take which would cost a lot more than his book. $2.50 

BEO—OSCILLATOR CIRCUITS. One of the most thorough 
treatments of the subject yet to be published. Uses the 
new four-color system for explaining what actually goes 
on in the oscillator circuits* $2.95 

BON-FIRST CLASS RADIOTELEPHONE LICENSE HAND¬ 
BOOK. Everything you need to know to get your 1st 
license. More than a O & A book, you'll understand 
whet If is all about when you get through this one. 

$4.95 

Q AN—SECOND CLASS RADIOTELEPHONE HANDB0OK- 
Noll (W3FQJ), Everything you need to know to pass 
the FCC exam and get started servicing two-way equip¬ 
ment. Much more than just a Q & A manual $3.95 


82—SURPLUS RADIO CONVERSION MANUAL VOLUME 
NO. Ill—Original und conversion diagrams, plus some 
photo of these: 701 A, AN/APN-1, AN/CRC/7, AN/URC-4, 
CBY-29125, 50083, 50141, 52208, 52232, 52302 09, FT- 
ARA, BC-442, 453-455, 456-459, SC-696, 950, 1066, 1253, 
241A for xtol filter, M8F [COL- 43065), MD-7/ARC-5, 
R-9/APN 4, R23-R-28/ARC 5, RAT, RAV, RM-52 (53), 

Rt 19/ARC-4, SCR-274N, SCR-522, T-15/ARC-5 to T- 

23/ARC-5, LM, ART-13, BC-312, 342, 348, 191, 375. 
Schematics of APT-5, ASB^S, BC-659, 1335 A, ARR-2, 
APA10, APT-2. $3.00 

B3-THE SURPLUS HANDBOOK, VOLUME ^Receivers and 
Transmitters. This book consists entirely of circuit dia¬ 
grams of surplus equipment and photos of the gear. 
One of the first things you really have to hove to 
even start considering a conversion of surplus equip¬ 
ment is a good circuit diagram. This book has the 
following: APN-f, APS-13, ARB, ARC-4, ARC-5, ARC-5 
VHP, ARN-5, ARR-2, A$B^7, BC-222, -312, -314, -342, 
344, -348, -603, -611, -624 (SCR-522), BC-652, -654, 
-659, -669, -683, *728, *745, *764, -799, -794, BC-923, 
*1000, -1004, -1066, -1206, -1306, -1335, BC-AR-231, 
CRC-7, DAK-3, GF-11, Mark II, MN-26, RAK-5, RAt*5, 
RAX, Super Pro, TBY, TCS, Resistor Code, Capacitor 
Color Code, JAN YT tub© index. S3 00 


86 —CONVERTING BC453 TO SSB $3.00 


87—MRT-90 CONVERSION MANUAL—This 12~page book 
let contains full information on converting the 19 tub© 
MRT-9 or MRT-90 transceivers Info hot little dual con¬ 
version rigs for two meters. Complete conversion plus 
original diagram. $.50 


Just 

received my 
book from 
Radio Bookshop 



EGT—ELECTRONIC GAMES AND TOYS YOU CAN BUILD. 

15 Original games and toys, none available commer* 
cialfy. Test your steady nerves; your reaction time, battle 
o He detector, etc. Guaranteed rouser* $2.50 

IYB—INTERNATIONAL YEARBOOK-The 1691 62 edition 
of the International Radio Amateur Year Book is now 
out. It contains a review of the years VHF activities, 
a synopsis of DX activities and new countries activated, 
a propagation forecast for the coming year for the 
Eastern, Central and Western U.S., to all parts of the 
world, an ARRL countries list, world Q5L bureaus, etc. 
Published in England. $,75 

731— HAM TV-W4KYO. This is the only book available 
on this fascinating branch of ham radio. Describes com¬ 
plete ham TV station that costs under $50. Very simple. 

$3.00 

732- FULL SCALE PRINTS FOR MARK III IMPEDANCE 

BRIDGE FROM AUGUST 1961 ISSUE OF 73. These en¬ 
largements of the published scale drawings greatly 
simplify home construction of this terrific piece of test 
equipment. A complete copy of the original article is 
also included. $1.00 

G-93 —RADIO CONTROL HANDBOOK by McEntee. This is 
the largest and most complete book ever published^ on 
the subject. 304 pages! It covers in detail every possible 
aspect of radio control, $4.95 

Order Form 

I 3 5 8 9 13 16 17 21 22 23 24 

28 32 37 40 47 49 50 52 53 55 57 58 

69 74 76 80 8! 82 83 86 87 245 NHP 
BEO BOX SAN E6T 1YB 731 732 G-93 

Circle the boot numbers you wish to order. 
Please include cash, check, money order . * * 
or something we can deposit in the bank. 

Name. Call. 


Address 


City.State. 

RADIO BOOKSHOP 

1379 East 15th Street, Brooklyn 30, N. Y. 

[N.Y.C. add 3% tax) 


MARCH 1962 
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(Modulation from page 73) 
many times, giving more punch at the other 
end while maintaining bandwidth narrow. 

In field tests, we at 73 determined that the 
700-eyele bandwidth had no detectable effect 
on information transmission, except that it 
made formerly-muddy signals easier to copy 
and reduced hetrodyne interference (our filter 
was in the receiver). Of course, nobody 
sounded natural—but the loss of naturalness 
is a small price to pay for the increased 
power at the far end. 

If you prefer to stay with the accepted fre¬ 
quency response limits, means of shaping the 
response of any speech modulator are shown 
in Figures 3 and 4. A narrow-band filter for 
cutting to the 1200-1.900 cps range is shown 
in Fig. 5. 

Transmission of visual material requires 
that the changes in light-wave intensity which 
make up the visual image be converted to 
electrical signals. For still-picture material, 
the flying-spot scanner is excellent. A circuit 
is shown in Fig. 6. Phis device operates by 
sweeping a spot of light across the picture in 
a predetermined pattern, and picking up the 
light with a photocell. Where the picture is 
dark, little light will reach the photocell and 
the electrical output will be small. If the 
picture is light, much light reaches the photo¬ 
cell and electrical output is large. 

Transmission of moving visual material re¬ 
quires television techniques, easily an entire 
book in themselves. Several are listed in the 
bibliography. 

Finally, we come to coded language. In 
practice, this boils down to “CW” and KTTY. 

Most of us consider CW as a form of modu¬ 
lation all by itself. However, in a strict sense 
it is amplitude modulation with a two-valued 



Fig. 3. Low level frequency shaping. Added or 
changed parts shown in heavy lines; change 
every R-C stage as shown. 



Fiq. 4. Hinh level frequency shaping. Cl—.01 
to .0001 mfd. choose by experiment. C2—exist¬ 
ing bypass. C3—power supply output capacity. 
Note similarity to tuned if transformer. 
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Fig. 2. Effect of filters on voice intelligibility. 



Fig. 5. Narrow band audio filter. Tl & T2— 
Stancor WC-17 width coils. Disconnect Tl & 
tune T2 for 1600 cps peak; disconnect T2 and 
tune Tl for 1600 cps peak; reconnect T2. Use 
low-Z drive and high-Z loading. 



Fig. 6. Flying-spot scanner. 



Fig. 7. Clamp-tube layer. 
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Fig, 8. Clamp-tube modulator. 


signal. The major difference is that the signal 
is apparently electrical from the start. We 
say “apparently” because actually, it is not. 

The signal starts in the mind of the origi¬ 
nator. Using CW with a hand key, as an 
example, he decides to give his old buddy 
W2NSD a call. The signal begins as his 
determination to send the characters W, 2, N, 
S, and D in sequence. He consults his memory 
(most frequently at the subconscious level) 
for the code equivalents, and then converts the 
letters into electrical signals by pressing the 
key in the proper pattern to obtain didahdah 
dididadadah dadit dididt dadidit as an out¬ 
put from his monitor. 

CW is amplitude modulation because the 
amplitude of the output signal is the charac¬ 
teristic that is changed. This amplitude is 
either maximum, or it is zero. The essential 
similarly of CW and A3 modulation may be 
seen by comparing the damp-tube keyer, Fig. 
7, and the clamp-tube modulator. Fig. 8. The 
only difference is that the keyer includes pro¬ 
vision for reducing the output amplitude to 
zero when the input modulating signal is zero. 

The major reason for bringing this discus¬ 
sion up is to describe a method for eliminating 
key clicks and other nuisances of CW opera¬ 
tion, which may be visualized easily once the 
CW signal is seen as a type of amplitude 
modulation. 



Fig. 9. Clickless keying waveform. 

Since the CW modulating signal is binary — 
cither on or olf, with no in-between—it is 
essentially a square wave. By definition, a 
square wave is made up of a sine wave at 
the fundamental frequency, plus all the odd 
harmonics of this sine wave. Modulation 
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Milner plus the production know-how of Cush Cr 
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Pattern: 360 horizontal, variations of ^ 2DB or less 
Band Width: SWR I : 1.2 or IBs over 4 Me 
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PRICES 

meter Model No. ABW 
meter Model No. ABW 
meter Model No, ABW 


420 — $ 8.95 
220 — $10.95 
144 — $12.95 


For Further Information & Illustrations Refer to: 
Page 42 September QST and Page 60 October QST 



THE LARGEST INVENTORY 

of USED EQUIPMENT in the 
NORTHEAST. SEE SAMPLES BELOW, 


B & W 5100 W/ 51 SB 
Central Electronics 20A 
Collins 32V1 W/515B 
" 32V2 

Globe 90 
" 500B 

Gonset GSB-100 
" GSB-101 

Hallicrafters SX-71 
" SX-99 

SX*?QI Mk I 
SX-1G1 Mk 111 
HT-32 
Courier 
Pacemaker 
Kilowatt 
HfiO-60 W, coils 
NC-183 
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350.00 

149.95 
315,00 
275.00 

39.95 

399.95 

299.9 5 
275.00 

135.95 

99.95 
249.00 
269,00 
449.00 

174.95 
275.00 
899.00 
389.00 
149.00 
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Fig. 10. Keying test set-up. Sync—internal; 
sweep—internal, 15 cps; Itey rig at 50-60 wpm, 

theory tells us that a modulated signal must 
contain sidebands which extend as far from 
the carrier as the uppermost frequency of 
the modulating signal—and the “infinity th” 
harmonic of anything is infinity. This means 
that our square-wave keying will produce side 
frequencies which go out to infinity; these are 
the radiations usually called key clicks. 



Fig. II. Keying waveform shaping circuit. Cl 
and R1 control leading e dge. C2 and R2 con¬ 
trol traifing edge. Typical values; Cl—.003 
mfd. R1—1 meg., C2-—.001 mfd, R2—I meg. 

Studies by \V. A. Edson have shown that 
readability of a CW signal just begins to 
suffer when the square-wave modulating sig¬ 
nal has been distorted to the point shown in 
Fig. 9. This waveform contains only the fun¬ 
damental frequency, its third harmonic, and a 
trace of fifth harmonic. Thus, by adjusting 
the “modulator” (if you want to be conven¬ 
tional, that’s the keyer stage) to produce this 
wave shape at the transmitter output from a 
string of dits, key clicks have been completely 
eliminated while readability hasn’t been hurt. 

If you have a scope handy, you can set up 
the shaping circuits without ever going on the 
air. Rig up the rf probe shown in Fig. 10, 
hook the transmitter to a dummy load, and 
send a string of dits while adjusting the keyer 
for a scope waveform like that shown in 
Fig. 9. A frequency-shaping circuit which 
may be used to get the proper waveform is 
shown in Fig. 11. 

We’ve been talking about CW only for the 
last few paragraphs, but TITTY is also a 
coded-language form of modulation. Like tele¬ 
vision, it’s a book all to itself. See the bibli¬ 


ography for references. 

With the types of modulation and the modu¬ 
lating signal both well in hand, the only thing 
left to look at is the modulating process itself. 
This is where the circuitry comes in, since 
many ways have been developed to achieve 
each type of modulation and each way has its 
advantages and disadvantages. Let's look at 
them in order, with the advance warning that 
the collection is far from complete. The field 
is so wide and includes so many circuits that 
a!' circuits which are fully described in the 
two standard ham handbooks have been 
omitted from our listing, to leave room for 
sown of the lesser-known arrangements. 

Let’s start with type A3 modulation, the 
conventional voice variety which ends up with 
two sidebands and a carrier. This output sig¬ 
nal may be achieved through plate modulation, 
screen modulation, or cathode modulation. 
Plate, cathode, and several types of screen 
modulation are covered elsewhere, hut the cir¬ 
cuit of Fig. 12 seems to have been largely 
overlooked by the compilers of handbooks. 

This circuit is similar to Heising or con¬ 
stant-current plate modulation (see handbooks 
for details of these) in that the dc current 
flow through the choke remains relatively 
constant. With no modulating signal, part of 
the current flows to the screen of the final 
and the rest flows through the modulating 
tube. When the modulating signal swings 
positive, the resistance of the modulating tube 
drops and more current flows through it. The 
choke opposes sudden change in total current, 
so the current flow to the final screen becomes 
less; since the dynamic screen resistance is 
unchanged, the drop in current causes a drop 
in voltage. The decreased screen voltage 
causes a decrease in power output. When the 
modulating signal swings negative, the op¬ 
posite happens. More current flows to the 
screen, the voltage rises, and power output in¬ 
creases. If no-signal voltage levels are properly 
set, modulation will be linear. In practice, the 



Fig, 12. Heising screen modulation. 
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system tends to adjust itself. Overmodulation I 
is impossible since some screen current always 
flows. Like all screen modulation circuits, how¬ 
ever, this arrangement is critical in drive and 
loading requirements, and gives only about 35 
percent efficiency. 

Another screen-modulation circuit not widely 
used is the one shown in Fig. 8, which differs 
from conventional clamp-tube modulators in 
that grid bias for the modulating tube is ob- ( 
tained from the final grid. Thus, the clamp- 
tube serves the same purpose for A3 that it 
does for CW in protecting the final tube in 
case drive is lost. Bias is adjusted for the 
most linear modulation, as determined by on- 
the-air or by scope tests. 



Fig. 13. Feedback modulation. 


One of the great problems with screen, sup¬ 
pressor, and cathode modulation systems is 
lack of linearity. This can be overcome easily 
if we swipe a stunt from the hi-fi crowd and 
apply negative feedback to the modulator. 
The overall feedback connection is shown in 
Fig. 13. This uses a detector to pick off some 
of the radiated signal, then feeds the detected 
signal back in the proper phase to the modu¬ 
lator to eliminate any distortion. Linearity of 
such a modulator is inversely proportional to 
the gain within the feedback loop; if the total 
gain within the loop is 100, for example, 
modulation linearity will be approximately 
1/100 or 1 percent. The circuit shown has a 
gain of 50, giving 2 percent linearity. 

Another use of feedback is around the high- 
level modulator stage alone as shown in Fig. 
14. This does nothing for the modulation 
linearity, but compensates greatly for the poor 
low-frequency response of most inexpensive 
modulation transformers and reduces distor¬ 
tion when heavy clipping and compression is 
used. 

Single- and double-sideband circuits have 
been covered widely elsewhere, and at any rate 
deserve an article all to themselves, so we'll 
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merely take notice of their existence at this 
point before swinging over to the field of FM. 

FM may be obtained in a number of ways. 
The most common among us hams is by use of 
a reactance tube to vary the frequency of a 
VFO, and this approach is covered in all the 
handbooks. However, at least four other prac¬ 
tical methods are almost unknown in .the 
literature. 



Fig. f4. Feedback plate modulator. Tt—Stancor 

A-3893. 


Must recent of these methods is that de¬ 
scribed in our October issue—the use of a 
voltage-variable capacitor across part of the 
tank circuit. The circuit is shown in Fig. 14. 
Hint—-a Sarkes-Tarzian M500 rectifier hooked 
up in reverse (positive to cathode, negative to 
anode) does a fine job as a voltage-variable 
capacitor. 



Fig. 15. Varicap FM modulator (from page 10, 

October ‘60, 73). 


Similar, but much older, is the use of a 
ceramic capacitor for the same result. Certain 
ceramic dielectric materials change their prop¬ 
erties according to the voltage across them, 
and the material used in the “Hi-K“ series is 
one of these. By putting one of these capaci¬ 
tors into the VFO tank circuit as shown in 
Fig. 15 and applying high-voltage audio to it 
as shown, highly acceptable FM is produced. 

Major Armstrong’s FM system used still 
another approach, which is coming into ham 
use via several SSB exciters which include 
FM provision. His system used parallel chains 
of DSB and phase-shifted carrier signals, com¬ 
bined in such a manner that essentially pure 



Fig. 16. Ceramic capacitor FM modulator. 


phase modulation resulted. A block diagram 
is shown as Fig. 16. Since the schematics for 
such a system are highly detailed, they are 
left in the original references if you’re in¬ 
terested. 

The fourth aproach gives wider deviation 
than any other, but is limited to rather low' 
carrier frequencies. It makes use of a multi¬ 
vibrator circuit rather than a conventional 
VFO, and varies the “on” time of one of the 
multivibrator tubes to vary the frequency. 
Since the multivibrator output consists of a 
fundamental sine wave and all its odd har¬ 
monics, this variation in “on” time corre¬ 
sponds to a variation of not only the 
fundamental but ail the harmonics. The de¬ 
sired harmonic is then taken out through a 
bandpass filter, and amplified. 

A schematic for such an FM modulation 
system is shown in Fig. 16. This operates at 
a basic frequency of 400 kc, taking off the 
fifth harmonic for an output frequency of 2 
me. This 2 me output may then be multi¬ 
plied up to the desired final output frequency. 

In addition to the modulation changes, the 
basic frequency may be changed by varying 
the setting of resistor Rl, thus allowing re¬ 
mote tuning without capacitors. 

Enough for type F3; let’s look briefly at 
type Fl before going on to the less-familiar 
pulse-modulation circuits. 

With Fl modulation, we’re concerned with 
only two frequencies, shifting from one to the 
other in accordance with the modulating sig¬ 
nal. If you’re using crystal control, the 
simplest way to do this is to add capacity in 
series with the crystal through a diode switch 
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Fig. 17, Armstrong FM system. 
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as shown in Fig. 17. In normal operation, 
the diode and capacitor are effectively out of 
the circuit because the diode is back-biased. 
However, with modulating signal present the 
diode is forward-biased and conducts, connect¬ 
ing the capacitor into the circuit and chang¬ 
ing the frequency by a pre-set amount. 

Fl can also be obtained from a SSB exciter 
by the use of an audio oscillator keyed to 
change frequency, as shown in Fig. 18. the 
rl‘ output frequency will change by the same 
amount as the original audio frequency; no 
changes to the SSB rig are required. 

Now for the little-known field of pulse 
modulation. 

As mentioned earlier, pulse modulation 
divides into four categories: PAM, PWM, 
PPM, and PCM. Let’s look at them in order. 

Pulse amplitude modulation bears a great 



F!g. 18. Multivibrator FM modulator. 



Fig. 19. FSK modulator. 



Fiq. 20. FSK adapter for SSB exciter. 
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Fig. 21. Unidirectional PAM modulator. 


similarity to conventional AM modulation. 
The pulse width and spacing remain un¬ 
changed, and the pulse height is varied to con¬ 
vey information. The transmitted pulses can 
be all positive-going, all negative-going, or 
can go in both directions. This gives rise to 
the subclasses called unidirectional and bidi¬ 
rectional PAM. 

A circuit for a unidirectional PAM modu¬ 
lator is shown in Fig. 21. Here’s how it 
works: The tube is essentially an amplifier 
whose gain is controlled by the voltage applied 
to grid No. 3; this voltage is the audio modu¬ 
lating signal. When the modulating signal is 
at its positive peak, the amplifier’s gain will 
be greatest. Pulses from a separate pulse 
generator (which we’ll examine later) are 
applied to grid No. 1. The amplified pulses 
appear at the plate and are coupled to the 
output. Since the modulating signal deter¬ 
mines the amplification of the tube, the height 
of the output pulse will be determined by the 
instantaneous level of the modulating signal— 
and presto, PAM. 



1N3A 


PAM 

OUTPUT 


27K 


+300 


i!2AX7 


Fig. 22. Bidirectional PAM modulator. 


The bidirectional PAM modulator of Fig. 22 
is rather different; instead of being a variant 
amplifier, it’s a stray balanced modulator. The 
diodes act as switches, which are turned on 
and off by the incoming pulses (the tube acts 
merely as a phase splitter to develop anti¬ 
phased pulse channels). When a diode is “on*', 
the audio voltage can appear across the out¬ 



Flq. 23. PWM modulator circuit. 


put resistor. Polarity of the output pulse is 
determined by the polarity of the audio 
voltage. 

While the circuits are among the simplest 
of all pulse-type arrangements, PAM has 
more disadvantages than advantages in ham 
use. The only real advantage of PAM is that 
it allows high peak transmitter power; many 
of the noise-reducing tricks usable with other 
pulse circuitry are inapplicable to PAM, since 
the pulse height carries the information and 
cannot be disturbed. Unidirectional PAM can 
be received by conventional AM receivers; 
bidirectional PAM requires special receiver 
techniques, similar to its distant cousin, DSB. 

Almost as simple to generate is pulse-width 
modulation, which offers all the advantages oi 
PAM (including simplicity of reception) 
while picking up a noise-reducing benefit as 
well. 

To generate PWM, we make a sawtooth out 
of our basic pulse from the master generator, 
then add this sawtooth to the audio signal. 
The combined signal is then fed to a sheer 
circuit which will not trigger on the audio 
signal component alone; the slicer triggers 
only when hit by the sawtooth riding the top 
of the audio. The sawtooth differs in width 
all the way up; since it’s riding on top of 
the audio, the width of the sawtooth at the 
slicing level is determined directly by the in¬ 
stantaneous value of the audio, thus varying 
the width of the output pulse in proportion to 
the audio signal. 

A circuit which achieves this is that of 
Fig. 23, Incoming sawtooth pulses from the 
master generator are added to the audio in 
the grid circuit of the left-hand stage; the 
plate-cathode circuit of this stage is biased to 
clip at such a level that only the peaks of the 
combined signal (the width-modulated saw- 
teeth, in other words) get through. The sec¬ 
ond tube clips the tops off these sawteeth by 
saturation, leaving width-modulated pulses at 
the output. Other circuits are to be found in 
the references, but none are this simple. 

Pulse-position modulation is a close rela¬ 
tive of PWM ; it is generated in much the 


84 


73 MAGAZINE 
































































same manner but requires special circuitry in 
the receiver. To build a Pi'M modulator, 
simply substitute a 2.5 mh rf choke for the 
10K resistor marked Ro in Fig. 23. This in¬ 
ductance will differentiate the output pulse 
into two spike pulses, one marking the lead¬ 
ing edge and the other the trailing edge of 
the original width-modulated pulse. 

For the past several paragraphs, we’ve been 
talking blithely about a “pulse generator” as 
if it were something which existed in every 
ham's junkbox. Actually, almost any circuit 
can be made to act as a pulse generator and 
the pulse references are filled with good, prac¬ 
tical circuits. The requirements are that the 
pulse output be a symmetrical (one polarity 
of pulse narrow, the other wide), that the 
piuse repetition rate (frequency of the pulses, 
counting each pair of one positive-going and 
one negative-going pulse as a cycle) be greater 
than 8 kc, and that the output pulse shape 
be approximately rectangular. 

The circuit of Fig. 24 is a cathode-coupled 
multivibrator, whose pulse repetition rate is 
adjustable from about 8 kc up. As shown, the 
circuit is free-running and can also be used 
as a square-wave generator for amplifier test¬ 
ing by proper adjustment of the “duty cycle” 
pot. In use, the output of this circuit is con¬ 
nected directly to the input of the pulse modu¬ 
lator, omitting any duplicated coupling ca¬ 
pacitors. 



Fig. 24. Universal pulse generator. 

In talking about PWM a bit earlier, we 
mentioned a noise-reducing benefit. With pulse 
modulation systems which do not depend on 
pulse height to carry information, noise can 
be almost completely eliminated by “regener¬ 
ating” the pulses in the receiver before 
detention. 

This “regeneration" has nothing to do with 
the more common use of the word as a syn¬ 
onym for feedback. “Regeneration” of pulses 
is mo;e akin to the biological meaning of the 
word—replacing a damaged organ with new 
tissue, as a lizard’s tail. To regenerate a 
pulse, you apply the incoming noise-contami¬ 
nated pulse to a trigger circuit which is set 
to fire only at the peak of the pulse. Noise 
bursts will not be great enough to trigger the 
circuit if the pulse peak (not average level) 


Just Arrived... Big Truckload Shipment! 

FAB 01 00$ 
TRADF-iN 

allowance on NEW 


HALLICRAFTIRS 



37 


“You won’t believe my offer! 
Rush coupon today . .. I'll send 
FREE gift ball point pen with 
my trade-in offer on HT-37" 

King of Traders . . . Terry (W90IA) 


HAM $ 
NET 


*5 DOWN 

TAKE UP TO FULL 3 YEARS 
TO PAY THE BALANCE 


We just received a fresh new truckload of HT-37's * * . 
we MUST move them during the next 30 days. You'll 
never get a better deal than right now on this pre¬ 
cision CW/AM/SSB xmitter* 70-100 watts P.E.P. output 
CW or SSB, 17-25 watts output AM. Idea) CW keying; 
full voice control system. 52 ohm pi-network output for 
harmonic suppression* 

OUR GOAL THIS YEAR IS 51,000,000 IN HAM 
EQUIPMENT SALES! THAT'S WHY WE'RE GIVING 
YOU THE BEST DIAL AND BEST SERVICE ANY* 
WHERE! 


AMATEUR ELECTRONIC SUPPLY 

Milwaukee: 3832 Lisbon Avenue (WEst 3-3262) 
Chicago: 6450 Milwaukee Avenue (RO 3-1030) 


n 

i 
i 

i 
i 
i 

i 

i 


Amateur Electronic Supply 
3832 W. Lisbon Ave., Dept. 
Milwaukee 4, Wisconsin 


Terry: ! have a 


73.3 MAIL COUPON 
TODAY 


to 


trade. What's your deaf on the HT-37? 

Be sure to send FREE Bad Point Pen, too! 


Name 


Address 


Call. 


City 


Zone. 


State. 



I 

I 

I 

I 


MARCH 1962 


85 











































R-2W/ARR-27 RCVR. tunable approx, 450-510 mcs 
contains 28 tubes, blower, coax relay, 2 gear- 
head motors, etc, BRAND NEW IN DOUBLE 
SEALED CARTONS, Shipping wt. approx, 50 lbs, 

SPECIAL $24.50 


RA-42A PWR SUPPLY metered output, de¬ 
livers vor DC 200-275 V @ 93 ma pigs 
6,3 (a 3a. Ideal for ARC-5, ARB, BC 603 
etc. Like new,.*.. SI7,50 

BC-221 Freq, Meier. Excellent like new 
condition ....*.. , . ,. $74 50 

MODEL 15 TTP in good operating tondx . .$275 00 

KY-42/ARR-27 DECODER contains 43 tubes new $29.50 
BIRD MOD 74 coax switch 6 posn. brand new 22.50 
ELEC COAX SW. spdt BNC connectors rfne 


24 vdc .... 9 50 

OHMITE TAP SW. 12 posn. mod 212-12 brand 

new *.. .... 3.00 

MOBILE toggle sw. 5PST 175 Amps 30 VDC 

new ....*... 3.50 

Pl-259-or M-359 Coax connectors. ... ..... .3 for TOO 

4 Mfd 3000 volt oil condenser, _____ . .new 5.00 

TIME DELAY RELAY octal plug-in 30 sec. 5v 

CO I I > • 1.00 

2500 ohm 50 waft resistors .. .. .3 for 1.00 

WE 255A TTP Relay.... .. new 4.50 

UTC VARIDUCTOR VIC 6.. ........ 2.00 

AXIAL BLOWER 24 VDC 58 C.F.M. ...__ 3.50 


W FUSE CUPS {ideal for MTG tools:.12/1.00 

%" FUSE CLIPS . .. ....... .12/1 50 

KIT 20 Asst. Tubular Cond, 400 & 600 V.. 1,00 

PANADAPTOR BC 1031B 450-470 KC if, RACK 

Mt* Like new ..*,*.,.*#***,..** **■.* ■**•»» 65.00 

Min order $5.00. Pse include postage. Excess re¬ 
funded immediately* All prices FOB our Warehouse* 
Bronx, N, Y* 

Space ELECTRONICS CO. 

218 West Treruont Ave,* Bronx 53, New York 

TRemont 8-5222 


Plate Transformer $1395 

3200 vet (3) 350 ma 

Tapped pri. to give lower voltages also: 
2700 vet or 2200 vet @ 350 ma 
21 lbs. Stock #ET-I8A. 

Swinging Choke, 9 to 20 Hy (a) 525 ma 
50 ohms dc res. 39 lbs. $9.95 





RME-6900 SSB/AM 
CW Rcvr.. $369.00 
Matching speaker 
RME 6901 $19.50 


You won’t believe the whopping trades 
we’ll give you on your own equipment on 
the above receiver/speaker, just drop a 
note or call Barry, W2LNI, and ask. 
Also ask for our latest flier. 

BARRY Electronics 

SI 2 Broadway, New York 12. N. Y. 

Area Code 212 WA 5-7000 





zFfcRr 

82K 
!• 


fig. 25. Pulse regenerator. 


is as much as 3 db above the noise level. The 
trigger circuit’s output is a new pulse, minus 
all noise. Fig. 25 shows one such regenerator 
(a Schmitt trigger) together with input and 
output waveform sketches illustrating its 
action. The 500K pot is set for accurate dupli¬ 
cation of the input pulse at the output, ami 
usually requires an oscilloscope for adjust¬ 
ment. However, it need be touched only when 
the tube is replaced. 

PCM, we’re omitting. This comes about be¬ 
cause PCM requires highly elaborate circuits 
at both the transmitter and receiver, and at 
the present state of the art appears imprac¬ 
tical for general ham use. 

We’re almost finished now, except for the 
transmitter pulser. This is the circuit which 
takes the output of the various pulse modu¬ 
lators we examined earlier, and uses it to 
control the megawatts of rf output power 
from the transmitter. Essentially, tie pulser 
is an electronic switch which turns the final 
on and off in accordance with the incoming 
pulses. 

A circuit, taken from radar practice, is 
shown in Fig. 26. VI is the switching tube, 
and Cl stores the energy. Normally, VI is 
biased far past cutoff and in the absence of 
incoming pulses, no current can flow. The 
capacitor charges to 15,000 volts, but nothing 
else happens because no circuits are complete. 

When incoming pulses of great enough 
amplitude to overcome the cutoff bias and 
drive the tube into saturation are applied to 
the grid of VI, though, things happen. Vi 
looks to the capacitor like a closed switch 
connecting the positively charged end of the 


Cl .luf ZOKV 



50Qv + 







A + ISKV 


Fig 26, Transmitter pulser. All supply voltages 

isolated ■from ground. 
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All^ orders FOB Los Angeles. 25% deposit re 
quired. All items subject to prior sale. NOTE 
MINIMUM ORDER, $3*00* WRITE TO DEPT. » 

L* A- Phone (213) is WE 8-373! 


COLUMBIA ELECTRONICS 

4365 WEST PICO BLVD. LOS ANGELES 19. L A!-1F, 


73 PUBLICATIONS 


Back issues (all except Jan. 61) 50^ each 
Bound Volume I, Numbers 1-15 


(with index). 

$ 15.00 

Impedance Bridge full scale prints 

(Aug. ’61}. 

1.00 

MRT-90 Conversion Booklet (Oct. 

’61). 

,50 

HAM-TV (see Jan. ’62). 

3.00 

HAM-RTTY . . .. 

3.00 

1962 Amateur Radio Yearbook . 

.75 

Index To Surplus. 

1.50 

Cumulative ndex (Jan. 62 issue) 

.10 


capacitor to the positive terminal of the final; 
with power applied, the final produces r:S out¬ 
put—great gobs of it (typical voltage and cur¬ 
rent in the circuit shown is 15,‘ ( )0 volts at lu 
amps, which means 150 KW are going to the 
final. With normal PRF and duty cycle set¬ 
tings, the legally measured power to the final 
would be 150 watts!) This situation holds as 
long as the pulse is present at Vi's grid, 
which is usually about a microsecond. Then 
everything rests for the next 99 microseconds, 
until the next pulse hits. 

That’s it—modulation from A to Z, with 
the more common garden-variety circuits 
omitted. If you're interested in more details, 
a number of specialized books are listed in 
the bibliography; these range from beginner 
to graduate-engineer level, and many give full 
design information for not only the circuits 
we’ve shown, but many others equally interest¬ 
ing for which we didn’t have space. Happy 
modulation! 
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NOTE: Before rushing to try out pulse modulation, 
check the latest issues of FGC regulations. Pulse modu¬ 
lation is permitted only in certain bands, all in the 
UHF region ; it is taboo at conventional frequencies. 
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[W2NSD from page 45) 

have been on the receiving end of unbelievable 
abuses as an invited speaker. I remember one 
small club which had invited both me and 
a local manufacturer to talk to them the same 
evening. They then proceeded to carry on a 
two and a half hour business meeting, a half 
hour for coffee, and then at 11 pm turned the 
meeting over to us with everyone yawning and 
looking at the door. 

Many clubs seem at a loss for speakers. By 
the time you have exhausted all manufacturers 
of ham parts and equipment within commuting 
distance and had talks on special interests of 
your own members you will find that the 
manufacturers have come out with newer pro¬ 
ducts that they want to show you. Unless your 
club is made up of particularly dead members 
you should have one or two live wires who are 
busy in their shack building something of in¬ 
terest. You can easily talk these chaps into 
bringing down their latest marvel and showing 
it off, complete with a short discussion. 

There are many other activities which help 
knit a club together. Field Day is a great 
time for mutual effort and strengthens a club. 
Group construction projects arc a lot of fun, 
particularly if you knock together a small two 
meter transceiver or convert a bunch of Link 
mobile gear to 6M for a club FM network. I 
wonder if any clubs have taken to mass manu¬ 
facturing of KW 1 inears yet? Mobile clinics 
on Saturday or Sunday morning are fine, with 
everyone bringing test equipment and helping 
each other to get their rig working. Hamfests, 
picnics, auctions, etc., are all good club 
strengtheners. 

I suspect that this will result in a lot of 
much better ideas than I have proposed. Let’s 
look for some good letters on the subject. 

Arithmetic 

A letter from Kay Frank W6JO, one of our 
Sharp Eyed Readers, asks, “Care to explain 
your arithmetic method in an editorial? Your 
SWORN statement in December 1961 says 15,- 
166. In January 1962 you claim 40,000. Amaz¬ 
ing increase.*’ Ray goes on to compare our 
arithmetic to that of another ham publication. 
Ray, shame on you. You are hereby reduced 
from rank of Sharp Eyed Reader to Not Very 
Sharp Eyed Reader, If you read anything ex¬ 
cept the figure of 15,166 you will see that this 
is our average number of subscriptions over 
the preceding twelve month period. 

Until our expansion into newsstand circu¬ 
lation in December, our circulation had been 
approximately half subscriptions and half 
sales through radio parts distributors. The 
three are now about running even at 20K/- 
20K 20K. We started out at 10,000 and rose 
to 20,000 during the year, isn’t that pretty 

(Turn to page 91) 




SCR-522 SPECIAL 

NEW LOW PRICE: $14.95 BUYS 
2-METER RECEIVER & 2/6/10 METER XMTR 

SCR-522 revr, xmtr, rock & 
case,, exc, cord. 19 tube* in-, 
dude 832 A's_ 100-155 me AM,[ 

Satisfaction grid. Sold at lesti 
than the tube cost in surplus!) 

Sbpg wt 85 lbs* FOB Brem 

Sr Wo,h ' $14.95 

Add $3.00 for complete tech¬ 
nical data group including 
original schematics & part* 
lists, UP,, xtl formulas, instruct, 
for AC pwr sply, for revr con¬ 
tinuous tuning, for xmtr 2-meter use, and for putting 
xmtr on 6 and 10 meters,__ 

POPULAR Q-5 ER 

BC-453-B: 190-550 kc; I.F. 85 kc. Use as revr, a* 
tunable I.F., as double- conversion far other revrs. 
Checked out, good cond,, w/schem., align. instr., 
pwr sply data, etc, ftoilEx only, fob (fc | ^ QC 

For Fixers: Same, inoperative. -,$5.95 

QX-535 RECEIVER 

See p. 56 Dec, 73 or write us for reprint. This is 
the BC’453-B in handsome case with xfrmr-type pwr 
sply, speaker, all controls, phone jack, 4^7 SO 
ready to plug in and use...,,,,,*,,, J V 

NAVY'S PRIDE RECEIVER 

RBS: 2 to 20 me 14-tub© superhe! has Yoke filter for 
low noise, ear-saver AGC, etc. Strictly for communi¬ 
cation si Very hot I f.F, 1255 kc. Checked, aligned, 
w/power supply, cords, schematic, instruction*, fob 

Charleston 5.C* or Los Angeles, Calif, $99.50 


Only 


ALL-BAND RECEIVER 


R-45/ARR-7: 0.55 to 43 me AT, A2, A3. Unused Air 
Force surplus, cost Gov't $750,001 Includes ouf own 
60 cy pwr sply for htrs, B+* ond the DC for the 
revr's automatic tuning motor. This revr has every¬ 
thing! Xtl IF filter, 6 selectivity, BFO, S-Meter # AF/ 
RF Gain, Noise Limit,, etc. Sharp and Hot! Best buy 
todr*y for DX, IF is 455 kc, ideal for double con¬ 
version with either BC-453 or GX-535 described 
abo\e. Before shipping, we have a painstaking Com¬ 
munications radioman inspect each unit thoroughly, 
check tt, align it, bypass reradiation suppressor, im¬ 
prove ant. impedance match and hong his OK tag 
on it, W/schematic, align, data, etc, absolutely ready 
to plug in and use , , . nothing else <tl7Q CA 

to do, FOB Son Antonio, Texas. t 

Time Pay Plan; $17.95 down, 11 mos at $16.03 

RCVR SPECTRUM ANALYZER 

AN/APR-4 revr is 11-tube superhet as I.F. P S-meter, 
etc. for the 30 me output of the tuning <fcAO 
units. Aligned, OK, fob Los Angeles.., yOT*JU 

TN-16, 17, It tune 38-1000 me; checked fill 

OK; the set of 3.... 


IN 19, 975-2200 me 


$59.50 


LM FREQUENCY METER 


$49.50 


Crystal-calibrated every 1000 kc w data to use many 
minor xtl checks in between. Xtl is .005*3 or bet¬ 
ter. 125-20,000 kc w usable harmonics far beyond. 
W matching-serial cafib book, xtl, schematic, pwr- 
sply data, CHECKED OK FOB Los 
Angeles ....... ................... _ 

AC PWR SUPPLY for TBX & LM 

EAO Mode far TBX revr, furnishes all required 
voltages. Input 115 v 60 cy. Brand new, original 
pack, with spare*. With mating output plug, sche¬ 
matic, and conversion data to higher outputs (for 
example 200 v 40 ma, plus 6.3 v 2 A), <feQ O C 

FOB San Diego, Calif. ... .... 

For use with LM freq. meter add $1,00 for J Lm pwr 
kit" which includes LM input plug, revised schematic 
conversion, and ports needed for the 12 v LM heater 
requirement, 

TIME PAY PLAN available for any purchase over 
$150,00 total. 

R. E. G00DHEART CO. 


BOX 1220-GC 


BEVERLY HILLS, CALIF, 
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CIRCUIT DIAGRAM — See page 26 — February 73 Magazine for further data. 


EYE OPEN =RS! 

SIGNAL ELECTRONICS HUGE NEW STORE OPENS MARCH 1 


ART-13. 100 W»tti on 20-40- 
80, 813 final, autotune! Easily 
converted to 10 and 15 meters. 
Complete with VFO and 
modulator. Tunes 2- 

18.1 mo. ....... . , $34*95 




9-5er — V90-550kc. Use for 

receiver, tunable i*f-, double or 
triple conversion, tremendous 
selectivity. Exc eond, 
with tubes . . ^pV*y5 


HANDIE-TALKIE BARGAIN! 

RT-285/URC-11, Flyeti Handy-Talkie. 

Slug tuned 243 me, easily converted to 
220 me, small as ting size cigarette pack. 

Completely constructed of subminiature 
components, As-is condition, some may 
have a coil or two missing, most are miss* 
ing the pull-out whip. Units are other¬ 
wise complete with mike, earphone, 


press-to-ta k switch assy, case, less tubes. 
This is the latest unit in use by our 
armed forces. These wholesale for $35 
when complete. Our opening ^ 
special to you . .. Sp# *“3 


(Hi 


$g|s 




OPEN DAILY 9-6 MON & FRl 9-? SUNDAY 10-4 

7 DAYS A WEEK! 

WRITE FOR FLYERS 

Signal electronic 


SAVE AT SIGNAL! 


SUPPLY 


13618 S. WESTERN 
GARDENA, CALIF. 
FA 1-2318 (213} 
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(W2NSD from page 89] 
close to 15,166 average? 

You may redeem yourself if you can ex¬ 
plain how another magazine was able to swear 
to an increase in their average number of sub¬ 
scriptions (which should not include newsstand 
sales or parts jobbers sales) during their 17th 
year of publication from the sworn 36,498 in 
November 1960 (p, 65) to 73,836 in November 
1961 (p. 60) ! They would have to have had 
a minimum of 1 lip *00 subscriptions plus news¬ 
stand and parts jobbers sales to average 73K! 
Indeed remarkable, for that puts them well 
ahead of QST in circulation and they have 
modestly never boasted of this. 

I. R. E. 

Hundreds of hams will be in town for the 
yearly IRE Show on March 26-29. I’ll prob¬ 
ably run into many of you up at the show, or 
if not there then I’ll see you at the Single 
Sideband Dinner-Hamfest at the Statler-Hil- 
ton on Tuesday March 27th. The displays open 
at 10 am, dinner at 7:30 pm. Bill W2SKE 
Leonard will master the ceremonies. Virginia 
will be there too selling’ subscriptions, back 
issues, bound volumes, TV Handbooks, and all 
sorts of things like that. Say hello. 

The RTTY gang will gather on Monday 
night at the White Turkey Town House at 260 
Madison Avenue in New York. 7 pm. Send $6 
to Elston Swanson W2PEE. 101 New South 
Road, Hicksville, L.I., N.Y. Speakers will be 
W2JAV, W1BDI, W2DHE, etc. I’ll be there 
too. 

Let me know when you have something spe¬ 
cial coming up . . . hamfest, annual dinner, 
big picnic, etc. Let me know, that is, if a 
small bundle of the latest issue of 73 would 
help out as an added little something to give 
away. You’ll have to give me some warning 
though for I am frequently so embroiled in 
staving off imminent disaster that it takes a 
few weeks before I can tend to details. You 
make it at least one months notice and I’ll 
manage. You might mention whether you are 
expecting over 100 licensed amateurs (come 
on now, none of that ‘‘and their families”). 

March Last Year 

We have a few copies of this issue available 
for those of you that missed it the first time 
around, 50# each. There were twenty-three 
feature articles in this issue, many of them of 
considerable lasting interest. 

The lead article, undoubtedly the most 
hilarious we have ever run, explained how to 
translate technical journals. This is one you’ll 
keep by the rig and read over the air at every 
opportunity. Next, in the construction depart¬ 
ment, was the W3KET transistorized GDO 
which you can build in minutes. W8UCG gave 
ns detailed step-by-step instructions for elimi- 

(Turn to page 92) 



AN/SRT-14 SUB-ASSEMBLIES 

Left to right, top to bottom: Frequency Converter Unit 
11B; One me Step Generator Unit 10; Frequency Con¬ 
verter Unit 9; 100 kc Step Generator Unit 8/ Frequency 
Converter Unit 5; and Frequency Converter Unit 11 A. 
These are described in more detail in the article on 
page 44. These units may be used separately or all 
together as a frequency synthesizer. 


Unit 5 
Unit 8 


* * * 


•i * V- 


$7.50 Unit 10. $10.00 
10.00 Unit IIA 5.00 


Unit 9 . . . 10.00 Unit 1 IB 10.00 
Ali six units.$40.00 

5 for 530 

Unit 10 only available in group — not individually. 

These units are all brand new in their original 
cartons and are complete with tube shields! less 
tubes. Manufactured in 1955-56* 


Cosh FOB Annandctle 


RITCO 


Box 156 

Annandale, Virginia 


TECHNICAL MANUALS CO* 

P.O. BOX 406 - 805 COURT STREET - UTICA, N. Y 


t\u 
1 .VI¬ 
TA] 
TM- 
TM 
TM- 
TM- 
TM- 
TM- 

TM- 

TM- 

TM- 

TM> 

TM- 

TM- 

TM- 

TM- 

TM- 


11-278—RADIO TELETYPE AN/TRA -7 .... 

11-281—RADIO SETS SCR-399. SCR-499., . 

U-300—BC-221 ALL MODELS..... . 

Tl-352—TG7, TG-37. MODEL 15... 

11-375—RC-120- A-B. AN/TXC-1 .. 

11- Ml—RECORDER BC-1016 ... 

■U-607—AN/VRC-2. R-237A ... 

11-702—RC-99 EQUIPMENT ... .. 

11-820—TRANSMITTERS T4-TG* PP-l-M D-1 

SA-2, AM-2/FRC ..... 

U-826—BC-6I0, E-F-GH-I, T-2I3/GRC-26 Ru-Mo 

11-854—RECEIVER R-388/URR .. 

11-856—RECEIVER R-390/UR® . 

13-858—RECEIVER R-392/UR It .... 

■11-863—RECEIVER R-391/URR .. 

11-885—R-140/FSM NATIONAL HTtO SERIES .' 1 

11-2234—TT -4 TELETYPE . .. 

11-2235—PGC-1 TELETYPE . 

11-5062— FREQUENCY SHIFT i QNVEIiTOK 
CV-182/GRC-26 _______ 


$ 6.00 

5,00 

7,50 

7.50 
6,00 
5.00 
5.00 
5.00 

10,00 

7.50 

7.50 
6-50 
0.50 

6.50 
5.00 
6.50 

6.50 

7.50 



WITH DOW S 


Get signals you didn’t heart 

Not a gimmick, but a tested 
and proven accessory. Pre- 
c ' 5ion made, fully backed by 
Dow-Key’s traditional Factory 
Warranty, 

HELP YOUR RECEIVER! 
The DKC-RFB Booster is a 
price * . - $10*75 50 to 70 ohm impedance 

matching "broadband pre¬ 
amplifier guaranteed to increase the over-all gain by I to 6 A ‘S” 
units on ail bands M.5 to 30 met. To improve sensitivity, work 
with DX, and bring up weak unintelligible signals, you’ll want a 
DKC-RFB, Designed for receivers up to the $300 class. 


DOW-KEY COMPANY 


THIEF RIVER FALLS 
MINNESOTA A 


MARCH 1962 
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U. S. #1 ELECTRONICS 

. . . o division of Amber Industrial Corporation 

1920 E. Edgar Road linden. New Jersey 

on Highway U.S. 1 — across from Esso Rosearch Lobs 

DROP IN FOR OUR SATURDAY SPECIALS 

— FREE PARKING — 


APX-6—UHF transponder. Perfect for 1215 me. Very little 
conversion needed-complete w tubes. Excellent. . 519.95 

ATK—TV camera w iconoscope and all tubes. At about 
*ii last surplus price and 5% of gov I price. I new 79.95 
Receiver-Monitor for ATK .I/new 29.95 

ATX—Transmitter used w/ATK-camera, incl. antenna 39.95 

MN-26—Dir. finder, splendid for marine, w ant, 2 cants, 
axim. indie r, VISUAL L.-R. ind.c’r & in box. NEW 79.50 

A-62 —Phantom ant, 20-29 me, handles 50 w. NEW 1.25 I 

RT-45-XCVR 14-50mc, 807 final, 0-200ma mtr. NEW 18.45 I 

SCR-522—XCVR 100 I56mc, 832 final, 30W a tts. EXC 18.45 I 

BC-1I58-XMTR 50 97me, 815 final AM, w 8mc xtl I 
NEW ...29.45 

BC-617—RCVR 30 50 me, FM, xtal controlled. EXC 22.45 I 

BC-458—XMTR 5.3-7mc, con run 120 Watts....EXC 6.95 I 

R8/ARN8—RCVR 75mc, I/tubes, FB for parts. EXC 2.95 I 

I-196B—Sig Gen 150-23Cmc. NEW 1.45 I 

OO-15-Dyn 12,24in, Out 265 540v 120 26 ma.NEW 8.45 1 

GO-9—XMTR 3 18mc, 100 Watts.NEW 41.50 I 

BC-620—XCVR 20-27-9mc, w lubes..EXC 12.45 I 

BC-1206—RCVR 195 420ke, 5 tubes, 4 lbs. .EXC 8.95 I 

BC-604—XMTR 20-27-9mc, 30w, lOch.NEW 9.50 I 

T5-98—Voltage divider, dummy load,........ NEW 1.00 I 

Thousands of Items — Thousands of Bargains 1 

All prices FOB Linden, N. J. Some quantities limited. 
Prices subject to change without notice, Min. order S4.00. 


HAM SHACK NOVELTY 

Authentic-looking, two-color certificate claiming tongue* 
in*cheek ownership of an acre on the Moon's surface 
Ideal gift or conversation piece for shack, bar* den or 
office, {See Pg. 119— Jan. 61, CQ.) With gold seal and 
name and call inscribed only $1,00 each. Six for $5.00. 
Send check or M.O, to— 

BOX DXG. 1738 — 201 St., Boyside 60, N. Y. 



HAM 

GEAR 



512 Brood way 
New York 12 
WA 5-7000 

Send for Catalog 


nating ignition interference. The Sprague 
Company has since reprinted this extensively. 

The old superregenerative receiver was then 
dusted off and brought up to date with a set of 
rules on taming the beast. Need a parabola 
for 1296 me? We show you how to generate 
one. Associate Editor Kyle gives some hints 
on getting bugs out of gear in the shortest pos¬ 
sible time. W2IHW shows you how to wind 
your own top loaded whip . . . and tune it. 
We also give you some ideas on various free 
supplies of plugs for interconnections. 

All RTTY’ers will want to have the article 
on using their TT tape gear for sending CW. 
It is simple to do and I notice that even some 
CW men are starting to use the system. 

K5JKX gives us the dimensions for the first 
article on a practical log-periodic antenna. 
This one is simple to construct and works fine 
on all bands from 160M to 10M. W4API shows 
how you can double your power supply voltage 
by throwing in some silicon rectifiers in your 
present supply. W4WKM gives us a list of 
the impedances of all popular surplus trans¬ 
mitters and receivers. Handy chart. K2DHA 
has a good idea on making that phone patch 
easy to connect and disconnect without bug¬ 
ging Ma Beil. 

Another 73 first is the W3HIX all transis¬ 
torized 432 me converter. Part 1 this month, 
part II in April, We then have a little con¬ 
version of the six meter rig in our Oct. '60 
issue putting it on 2M. K5JKX shows us how 
to build a four transistor amplifier right into 
a small speaker box to give us a complete 
speaker and amplifier all in one unit. 

One of the most interesting staff articles on 
receivers was in the March issue. This one dis¬ 
cussed front ends and pointed up the pro’s 
and con’s of all popular circuits, following this 
with a simple and important change to im¬ 
prove your receiver’s front end. 

There is a lot of good DX on 80 meter phone 
if you just know where to listen for it. 
W1FRR gives away all the trade secrets of 
this obscure sect. We have a transistorized 
meter amplifier for measuring very small vol¬ 
tages or currents. A test set for tuning the 
converted Motorola units. One of the top voted 
articles for March was the “Save, Learn, Have 
Fun—Build” by W8VVD. If you want to know 
about the reasons why fellows are building 
their own equipment, this will explain very 
well. 

There are a few other articles of interest 
to: W70E tel 1 s how 'sines’ got started; 
OH2YV suggests a card index log book; 
W2IHW has a cute little transistorized noise 
clipper; W7CSD shows how to build a tuning 
meter for the blind ops; W6NKE complains 
about fellows buying bugs and then using them 
on the air before they learn how. 

All in all it was a remarkable issue. There 
, are a few left at 50tf, 
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Something New 

In the process of leaning on prospective 
advertisers each month I run into some hints 
of things about to be marketed. Maybe you’re 
interested? For instance there is the new re¬ 
mote switching mobile antenna by Mark which 
will cover all bands from 10 thru 80 and can 
be switched from the drivers seat. The last 
antenna I remember like this was the Rafred 
which used a little motor to run a switch up 
and down the antenna loading coil and tap in 
for the different bands. I used one of those 
with success for a couple years back when 
I had a Ford station wagon. It was a bit out- 
sized for my Porsche so was laid to rest. The 
Mark unit, which will be similar to their 
H W-3, uses the Heli-whip units instead of the 
older fashioned loading coil, 

Mini-Products will shortly be out with a 
shorty 40M beam, using their clever type of 
end loading. I understand that this job will 
be about the size of a ten meter antenna and 
will also work out well on 20-15-10! Maybe I 
heard wrong, that’s a lot to get out of one 
little beam. 

VHF-UHF has a new universal coupler in 
the works which will work with either 52 or 
75 ohm coax. This will have a built-in field 
strength meter connection and a modulation 
monitor. 

Tapetone (Telco) is trying hard to keep 
up with the orders on their 201 Nuvistor con¬ 
verter. They sent one down here for me to see. 

I farmed it out to WA21NM to test. Larry, 
who has built any number of 417A converters 
and Nuvistor converters and pre-amps, flipped 
over the 201 and bought it with the proceeds 
from his article on the test. We’ll probably 
have this article for you by next month. 


New Catalog 

Cushcraft has just released their 1962 VHF- 
UHF antenna catalog. Nice. Beams for 420— 
220 me, 2M, 6M, 10M, IBM, & 20M. Halos. 
Other stuff. You send for this catalog right 
now. Cushcraft, 621 Hayward Street, Man¬ 
chester, N, H. 


Lefor 

has a cutie. The Nikey is designed to work 
with all types of electronic keyers. ! his is 
something quite different than you might think 
at first casual glance. It has two separate 
levers, one for dashes and the other for dots, 
each moving independently. Wait’ll you get a 
feel of this one! Write Lefor Industries, New 
Caanan, Conn. $16.95. 



STEREO SPECIALS 

REMOTE DUAL BALANCE CONTROL 

for 2 speakers. Manufactured by Hoffman. Compact 
plastic case with dual control and 25 feet of audio 
cable. NEW ... — . * * -.2-25 

SINGLE BALANCE UNIT 

Remote single control mounted in eosy-ta-hold rub¬ 
ber case. Fa t balancing speakers. Includes 25 feet 
audio cable. Manufactured by Hoffman, NEW . 1.49 

REMOTE CONTROL UNIT 

1000 uses! Consists of 6 V AC gear reduction motor. 
Simply attach to 6V filament supply. Has control 
head, 25 Oatline control cable and hardware. Push¬ 
button remote control rotates antenna, tunes equip¬ 
ment, etc. NEW. Only .— - - -.* . 3.95 

TCS REMOTE SPEAKER 

flat to ?6,0C0 cycles! Ideal for tweeter or commu¬ 
nications speaker. Complete with controls and 500 
ohm matching transformer . . . ... 4,95 

2V STORAGE CELL 

Willard rechargeable cell for radio control or port¬ 
able radio use. Compact, Only *.,,**»*..2.49 

5" SCOPE INDICATOR fAPN*4) 

Basic unit for oscilloscope or panadaptor. Complete 
with 22 standard tubes and 5" scope tube. Fantastic 
bargain at only ,. . .- v 5.73 

J. J. GLASS CO. 

1624 S, Main St., Los Angeles 15, Calif. 

Rl 9-1179 (213) 


RCA CRM-P2A-5 Citizen's Band Transceiver, 1-channel, 
crystal, full 5 watts input. 6/115V or 12/115*. Complete 
with cables, instruction book, FCC forms, mike-spkr, 

11 lbs. shipping wgt. per unit. 

* Specify which, $39,50 eo. $75,00 pr. 

Original COLLINS KWM-1 DX Adapter Kti with instruc¬ 
tions. Allows xmting and receiving on different channels, 
NEW $15,00 postpaid* 

Western Electric dial telephone. Exc. cand.. , , ,$4.95 ea. 

2 for $8.95 

Radiosonde Transmitter—’T 304/AMT‘4A, 1650 MC with 
RCA 5794 lube and gnd-plane antenna, , . , , .$2,50 pp 

Write for FREE CATALOG 

ALVARADIO INDUSTRIES 

PO. BOX t$1-A NO. HOLLYWOOD, CALIF. 


Two Meter Pre-Amp 

Hamboards has announced a two meter 
transistorized pre-amp to increase the sensi¬ 
tivity of transceivers. Comes complete for 
$12.95, though the circuit board and coils are 
available separately. Requires 2M> ma at 12 
volts, which is fine for mobile work or can be 
borrowed from an audio output stage cathode. 
Drop a card to Hamboards, Box 13158, Pine 
Castle, Florida, 
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Write lor information on the 
Finest Equipment in the Field 


• TRANSMITTERS 

• AMPLIFIERS 

• RECEIVERS 

• BEAM ROTATORS 


• TOWERS 


m BEAMS 

m hi-fi 


L\S~ r Vorth and South Americans and Overseas 
— Save Money hy Mail — 

State Items you are interested in. For personal atten¬ 
tion write to W9ADN - or Phone 815-838-1580 - ot 


Box 117 


ORGANS & ELECTRONICS lotk p« rt 5, 


ill. 


f 

\ 

\ 

i 
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SURPLU S SPECIALS 

CHOKE, 8 Hy 800 ma. 6 kv. RME Test 
26 ohms. 6" x t’/V' x 10" 30 lbs. only 
$7.50. 

I uf. 3000 v. do G. E. Pyranoi Caps. 95 r. 

829B Sockets. Ceramic 60f each 2 for 

$ 1 . 00 . 

FILAMENT TRANS. 6. 3v. 2.7 Amps. 
2.14 Kv. working. 2 3 /g M x 2%" x 4'A", 
5 lbs. Herm. sealed G.E. $1.50. 

For Pi-Network Loading capacitor: 5- 
gang variable, 20-400 uuf per section, 
3 /g " diam. shaft. 4 lbs. $2.00. 

Send for the latest edition of 
Jeff-Troiiics Dine hook of Surplus Buys. 

JEFF TRONICS <■>»..«> 

4722 MEMPHIS AVE., CLEVELAND 9, OHIO 
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"TA&" FOR TRANSISTORS & DIODES' 
Full Length Leadt Factory Tested 
& Guaranteed! 

PNP Hi Power 15 Amp. T03 
Diamond & T03fi Round. 

2.N441, 2N277. $1. 12 for $10. 

2X4#2, 2N278 $3 @ ; 2N443. 

2X174 $4 @ . S for $23, 20 
far $70, 3 Amp 2X155. 2N158. 

2N255, 2N25G. 2N307, 2X554. 

T03QP. .49 (« . 5 for $2; 100 for $35 
Write for oilier types. 

PNP 2N123, 2X107, CK722 5 for $1 
NPK 2X292, 2!i3, 2N107. CK722 5 for $i 
PNP 2X223 3Bf. 32 for $9, 100 for $C 


Ttt 


Kit Glass Diodes eouiv. 1N34A, 40. 
48, 51, 60, 64, 87, 105, 109, 147, 207. 
268, 295, (2 for $1, 1 00 for $6. 

Round or Diamond Base Miea Mtg. Kit 

30# ea. 

Power Heat Sink Fins 80 S<J. in. $1.39 

"TAB"—BARGAINS 

New Variece/or equiv 0-135V/7-5A r $l5.3o 
New Varlacs/or equiv 0-I35V '3 Amp $10.65 
DC-METEH Dejur 800 Ma/2V4" $30, 

DO MTH 100Ma/2Vi".$3@. 

ItP MTG OB/475 Ma & 5 Amp $40. 2/$7 
DC-METER One Ma/4" Rd, $5®, 2/$8 
SNOOPERSCOPE TUBE 2"...$5@, 2/S9 
MINI FAN 0 or 12 VAC/60 Oys $2®, 3/$5 
Xmlttlng Mica’s .008 @ 2500V. 5 far $<-00 
4iJ50 Ceramie/LOKTATi. 2 far ji.OO 


NEW BATTERY CHARGER BC6-I2V 
FOR 6V OR 12 VOLT BATTERIES, 
TRICKLE & FULL CHARGE tin to 
(0 AMPS 

Biiill BCG-12V10. Special 
Price Complete $11, 
******* * 

6 & 12V Battery Charger 
ii ip to l'/a Amps. Circuit 



a* | 

0^*^ J 


Breaker, Charge Indicator. Special Post* 
paid Lf ,S,A.*,... 8.99 


General Purpose — PNP — Computer 
RF, IF Amplifier -Oscillator—HIF1 
Logie-—Servoamp—-Power Supply 
Pulse Amplifier or High Current Sw 
Feb, Fee. Veb Approx. 4QV 
2NE170 rated 300 Mw. 5Q£ @ t 10 for $4 
2N67I rate one watt 75ft 10 for $6 


"TAB" SILICON 750MA* DIODES 

Factory 'rested (ltd I 

NEWEST TYPE! LOW LEAKAGE 
D„C. or Batty . Derate 20% 



rms/plv 

35/50 

,09 

rms/plv 

70/100 

.17 

rms/piv 

140/200 

r22 

rms/ptv 

210/300 

.31 

rms/Blv 

280/400 

.38 

rms/plv 

350/500 

*50 

rms/piv 

420/GOO 

.63 

rms/plv 

490/700 

.77 

rms/pfv 

560/800 

.83 

rms/piv 

630/900 

*98 

rms/piv 

700/1000 

LOO 

rms/plv 
770/If00 
T.35 


Lou Priced T30u Silicon Bfodes 
It a ted 400 piv/280rms @ 300 Ma 

ion*c 

,25 each; 30 fer $7: FDO for $22: 
_ 500 for $100 


& 


Diode order $IQ shipped Post free 


Girf! Octal Silicon—5IMG—Tub* 

Replacement 
M20Rms 1600 Piv $4 @ : 2 for $8: 
4 for $10 


SILICON POWER DIODE STUDS* 
Operation Up to 125° C Case Temp. 


D.C. 

Amps, 


200Plv 

(40Rms 


lOOPiv 

70Rms 


BOOPiv 

2IORms 


2 

.55 

.35 

.80 

3 

1.25 

.85 

1.50 

6 

I *50 

1.00 

1.75 

12 

1.70 

1*20 

2.00 

35 

2.90 

2. (5 

4.95 

70 

5*60 

4.50 

10,80 

240 

8.40 

5,70 

in.GO 

SOPiv 

i50Piv 

D.C* 

400 Piv 

35Rms 

l05Rms 

Amps 

2R0Rms 


.25 
.60 
.70 
.85 
1,80 
3,75 
4*80 


.45 

1.00 

1.25 

1.50 

2.50 
4*95 
6.no 


2 

3 

6 

12 

35 

70 

240 


1.00 
I-SO 
2.00 
2.20 
6*10 
15.30 
23.75 


* Derate so% for Battery or Capacitive 
Load or D.C. Blocking! 

*Siud mounted on Heat*sink 


TWO 866A *s and FILAM ENTffcJL 
XFMR |0 Kv Insltd SPECIAL^ 0 



fat 1 

rAB” 

Th 

AT'S A Bu V 


TAB"' Tubes Factory Tested, Inspcld, 

Six Months Guaranteed! No Rejects! Boxed? 

GOVT & MFGR5 Surplus! New & Used 


0A2 

0A3 

O 82 

OC3 

0D3 

024 

IA7 

IBS 

f 14 

IR4 


* kiMVPi 


e* 11 ■«.*#! 


■ V-fllRamp 


.89 ) 6BZ7 . 1.25 

.80 6C4 .45 

,65 6C5 . eg 

.70 6C6 . l.os 

.59 6C8 . 1.08 

.79 M't Trade ! 

.!»> 6CB6 . S9 

.99 CCD6. 1 4n 

.82 6CF6 ........ .85 

6CL6 _ 1,40 


IT> Ba) & Sell 

43 ***«*■! I + ■* I ■ r M ,75 

45 .49 

50 L6 .69 

RK59 . 1.39 

RK60 . 1.17 

HY69 . 2.20 

«.81 

HY75 . 5.00 

83V ok 


f R5 
JS4 
IS5 

I T4 
IT5 

IU4 
I U5 
1X2 
2C39A 
2C40 


. W * Swap Tube,! What Do/U Have? 


'*■**■■* Ii 


iv-fl Imi ■- 


in ■**** 


*1fl■m*I 


■ 1 FMIII 


.78 
,78 
,68 
,£5 
,95 
,6/SI 
.75 

Q 

5.50 


6CBG 
6CG8 
6CM6 
6GS6 
6CU It 
6DG 
6E5 „ 
GF4 „ 
6 F5 .. 
6F6 


a # 


*■a*** 




.89 
1.12 
.79 
,70 
1.29 

m 

,79 

2.49 

*63 
99 






P *■4+ t 


2C43 
2C51 
2D2F 
2E22 
2E24 
ZE25 
2E26 

2 £30 Q 

2E33 ...... 1.60 

2K25 __ 9,75 


ft * “ ■ »*. mnJnf I V 

Send 254 for Catalog' 


4PR6GA 

4-I25A 

IXf50G 
4X250B 
4-400A 
4E27A 
250TL 
307 A „ 
3I6A 
VR92 


ftittm 


6.50 
2.00 

.65 

1.75 
1-90 

2.50 

2.75 


6F7 

6FB 

6H6 

614 

615 

616 

617 

618 
6K6 
6K7 


itiHMiii 




T 'iipf■ + i ■ 


*■»** ■ ■*» 


.99 
1*39 
* o9 
1,72 
.59 
,59 
,99 
1.39 
,59 
,70 


*.37,50 
**27,00 
*.] 5*00 
.41*00 
, 41.75 
. 39,00 
,,19.45 

5/$l 
5 /ST 

.3/SI 

*> 4 % 

350B . 1.75 

3?l B _ .9ii 

f 146 . 3.90 

4I6B .J6 00 

450T H ...43.00 

450 TL .*3.00 

400 .11-50 


38SA 

350A 


All Tubes Stocked at Lour Pricet ! 


2K2G ..3100 I 6K8 

ZK2a **. 30.00 

2V8 ..2/SI 

2X2 _ .48 

3A4 .70 

SA5 .. 1.00 

3 A PI 5.95 

3BPI . 3 t !to 

3C24 3,50 

3D23 — + „, 3*95 

We Buy!, 

3 E29 ... „„ 6, (10 

3Q4 .68 

3G5 . .86 

4-65A ..13*50 

4-I25A .,.27.59 
4-250A ,...34*00 
4X150 A .. Q 
4X250 **..36.90 
4X500 ..*.31,00 
5API ...... 2*95 


..99 

6L6 - L19 

6SN7 *.72 

STS .98 

0V6GT .... *90 

6X5 ..49 

f2AT6 .59 

I2AT7 .89 

I2AU6 .63 

I2AU7 .... .69 

We Sell! 


7 03A *,..** q 

707 B . 3*59 

7J5C ..10.90 

717A .5/SI 

723A B . 5.00 

725A .- 2.75 

803 ...*+*.**+ 3,50 


I2AX7 

S2AY7 

1284 

12 B A It 

12BA7 

I2BD6 

I2BE6 

12BH6 

E2BH7 

I28Y7 


*79 
1*29 
*95 
.65 
*99 
.59 
*59 
*79 
.99 
00 


I 


iBPf 

a 

I2B27 


*iiy 

58P4 . 

7.95 

I2H6 

Hit r - 

*75 

5CP r ...... 

4.99 

I2J5 ., 

r-m m Bifcv ■ 

*60 

5CP7 

9.00 

1217 


.69 

5R4 . 

1.00 

1 2 j s *. 


1 ,3i) 

5T4 

.90 

12 KB 

4HIIS 

*89 

5114 .. 

.99 

I2SA7 


.69 

5V4 _ 

.89 

I2SC7 

f ■ »IE 

.89 

5Y3 . 

.60 

12SF5 


.6EI 

5Z3 . 

.89 

12SG7 

itri 

.89 


Send 254 for Cat a 

15GP22 ..80.00 

I2SN7 

*PP* 

,89 

GA7 . 

1.00 

I2SJ7 


,75 

fcjiA8 ■■<■!■■■■* 

*90 

I2SK7 

■ T 

.75 

6 A B4 . 

*10 

I2SL7 

■ *4 B 

*79 

BAC7 . 

.72 

I2SN7 

Till 

*60 

GAGS . 

,65 

I2SQ7 

h I $■ 

.60 

6AG7 _ 

.75 

I2SR7 

V«l # 

*69 


505 ..... 

. 6*00 

We Tradel 

307 

1.10 

5/J5, 

]n /$!2 

81 r ..... 

. 3,45 

81 i A .. 

.... 4.41 

812 

.. 3.311 

813 . 

. 0*05 

815 „..* 

. 1.75 

826 . 

..... *99 

'ipmtnt 


828 . 

.... 9.00 

H29B 

,. SUM) 

R32A 

6.00 


833A 

837 

86hA 


36.00 
2/$2 
2.25 


954 . |fl/$l 


6AK5 ,69 

GALS ***.„ ,59 

6 A 05 .66 


I5E 1,19 

15R ......... 4/$I 

FG17 . Q 


955 
957 

9 58 A 

g! 

991 

1614 

1619 

1620 

1625 

1626 
1629 
2050 
5517 
5608 


... 3/Si 
.... 3/SI 

.****.-2/Sl 

.5/SI 

... 2,75 

.5/$i 

. 2*00 

„.*.,3/St 

.5/SI 

.4/SI 

. 1.25 

1.25 
3-95 


■ - r ■ 


Top $$$ Paid for }04TL, 813, 811 A, 812A Tubes 


GAR6 . 1.95 

6AS7 ...... 3.49 

SAT6 .2/$l 

6AU6 .79 

f'SS .. L3n) 

6BA6 .50 

6BE6 . ,39 

1*40 
*79 


6BG6 
6BH6 
6BJ6 .72 


i t t a <i m 


I9T8 .. MB 

24G ,,**.**,*, 3.50 

25A6 1*10 

25A7 .. 2*19 


25C5 
25 L 6 
25T 
2525 
25Z6 


■ d * J «-4 


*81 

,72 

4-00 

*72 

*75 


26A7 .**.... 3.69 


56 f 8 
5651 
5654 
5656 
5663 
5670 
5688 
5687 
569 f 


3*25 

1.35 

1.20 

4.25 

1.15 

*90 

1.75 

1*15 

4.70 


5725 . 1.93 


6 B K 7 

6BL7 

66N4 


Top $s$ Paid (or XMTTR Tubes! 


*99 

1.35 

.60 

6BN6 . 1,08 

6 B N 7 ..... 1.00 

6BQ6 ***.,* 1.19 

6BQ7 ..99 

GBX7 . 1.11 

6PY5 1*10 
R Fi Z6 v9l 




FG27 ...*.. 8.28 

HV27 *.19 39 

2807 .89 

FG33 .15,00 

EL34 . 3,49 

35A5 .69 

35L6 .59 

35T *.*,**,... 4,49 

3525 . 1.25 

RK30 . 2.99 


5732 
5736 

5749 

5750 

5751 
5814 
5879 1.20 

5894 .SI2.00 


2.00 
85 00 
1*9.1 
2,75 
1,21 
1.20 


Ng See—Write I 


a 


TAB 


ffTERMSr Min Order $3—25% 
r/ with order F*0.B. New York. 

of 


Ten day guarantee, price 
mdse* only* Our 18th year, 

ftrteea shown are subject to change. 

HUG Liberty St., N . Y* 6, N. Y, f 


SILICON 

TUBE REPLACEMENTS 
WITH BUILT IN RE SURGE 
£ SERIES BALANCING 
PROTECTION 

TYPE VRMS/PIV AMPS PRICE 

T866 5000/10400 0.3 $16 
T5E4 1900/2800 0,5 $7 


Leoco NevUla Charger Systems 
* f $ILTAB** Silicon Rectifier 
Direct Replacement 
Non-Aging Hermetically Seated 
FOR 6 or 12VDC @ 100A r Type YJO $24 



ZEN R DIODES, 150 to 400 MW, 
T024 Package, within 20% V’RANGE 
$1 @r 3 for $2* 

KIT ZENER DIODES up to 400 MW 
2 for $1. 



15 AMP TRANSISTOR 
DIODE*. Use as Power 
Rectifiers* 3 for $[. 


3 AMP TRANSISTOR DIODE** 5 for 
$J. *0N HEAT SINK. 


D.C, Power Supply 115V/60 to 800 
Cys. Input 330 & 165 VDC up to 150 
MA. Cased SPECIAL $5, 



Power CONVERTER 

I2VDC to 500VDC 
up to ZOOM A 

100 Walts; Tap at 
250V DC 

DB50O $33 


I2VDC t» 250V DC tip to I SQM A 
Typo CI225E $30 

“SUPERIOR” Powsrstat Type 10 

155 Watt 0 to 132V Special $5 each; 

2 for $10 

Send 254 for New Cotalog 


“TA8“ FOR THE BEST KITSl 


1 


HI 



V 2 

s 

is 

k 


--s-i 

-f So® Sjsla* ■“-.t-S 

US 

Vi aJ2$ 


.<£ce<N- 

- ,{p 





CO t _ « 

K0.5«eu.> *S*-Zt£?„ 

IS8“K£::2S£»£5««D*i n 
*.*.*.*,*-,*,♦.*,*-*-*-*-***^*- 


SPECIAL! TRANSISTORS & DIODES!!! 

Factory Tested & Guaranteed! 

FULL LENGTH LEADS 
2N1S3 PNP 45#. 12 for *5, 100/$37 
2X292NPN 45<. 12 Tor 15, 100/$37 
2X293 NPN 45#, 12 for $5, 100/137 

2N223PNP 80# . 100/$65 

2N597 PNP $1.90 fi/$10 

2N598 PNP $1.90 6/$10 

2N599PNP $3.50 3/$10 

$10 or Mere. Tills Item Postpaid U-S.A. 


m 


SELENIUM F.W. BRIDGE RECTIFIERS 
DC I8VAC 36V AC 72V AC I30VAC 
AMP I4VDG 28VDC 54VDC I0OVDD 


a 

Ui 

r 


Vz 

$1.00 

$1,00 

$3.85 

$5.00 

1 

1.30 

2.00 

4Jti 

0.15 

2 

2.13 

3.00 

6.23 

11.10 

3 

2.90 

4.00 

8*80 

13.45 

6 

4.15 

8,00 

18*75 

31.90 

10 

6.10 

12.13 

26,30 

41.60 

12 

7*75 

14.90 

30.93 

43.45 


12*65 

24.60 

Write For 

24 

tsm 

20*45 Rectifier 



RE 2*6245 





























































































































































































































































sensational closeouts of AIL-NEW 
MERCHANDISE in factory cartons— 

quantities strictly limited SO ACT FAST! 


Regularly 
$765.00 
SALE PRICE 
ONLY 

$49900 

Popular TMC GPR-90 Receiver 

Just a few available! Six-step selectivity 
variable 200 cps to 5 kc. Bandspread, 10-160 
meter bands. Wt., 63 lbs. Don’t miss out on 
this terrific deal—order today! 

94 SZ 895. Save $266.00! Sale price only $499.00 





EXCLUSIVE AlUED CWSWIIT *«««* 


Johnson Vikioo ,^'^^SS8MWCW> 

You save $299 on this K ’ , t 0 ^ dulators . Mounted 
Has4-400 A‘sinfinal,two ' 810 d fiar wt „ 500 lbs. 

Jsh «.o Mobile VFO Kit. Fo. »« «Wl VIH"3 

M sx Salepbceoolr - m *”;“ 

Dow-Key DKC ' T . f ^ A ,48mC To's-v-operation. 

¥?s 

Master Mobile T,p. 140X Heavy Doty Bumpe 

"Tm. Reg.$7.79. Sale price «"»••• — •*- 
80, Bean. Power Tetrode. Special Allied pur 

39 AM. While they last, each.•• ■ / 9c 

.«-«*< rarr srst 3ft* ° 

«s’*.R C eo™c-- Sale" price each, eol,.3Sc 

Allied Coil Winding Calculator. 
zi K 955. Reg. 37c. Sale price only. ... - 

Handbook of Transistor Fundamentals. 

37 k 389 . Reg. 35c. Sale price on y 


ALL ITEMS SUBJECT TO PRIOR SALE 


ASK FOR our 


reconditioned gear list 



If you don't have this 1962 
Catalog, send for it 


Regularly 
$499.50 
SALE PRICE 
ONLY 

$ 389 °° 



Gonset GSB-IOO SSB Transmiiter/Exciter 

FB rig for SSB CW/PM AM linear on 80- 
10 meters. 100 watts PEP input. Built-in 
power supply; pi-net output; adjustable 
VOX and anti-trip, etc. Wt., 120 lbs. Sub¬ 
ject to prior sale. 

9i sz 898. Save$90.00! Sale Price Only $389.00 



Replogle 12 " Ham Globe 

SAVE Full color. Shows 
$*00 direction/distance 
** of stations, time 
anywhere in the world. 
Regular price, $11.95.6 lbs. 

77 SX325. Sale Price only $7.99 


Allied Exclusive! Vinyl Equipment Covers! 

Protects your equipment against dust, moisture, 
tampering; minimizes maintenance problems; 
keeps gear like new. Beautiful 8-gauge vinyl plas¬ 
tic; extra-strong seams won t yellow or crack. 

78 S 694. Fits HallicraUers S-85, SX-99, SX-96, SX- 100 , 
SX-111, SX- 110 , S-108 or equipment not exceeding 8 " x 
18%' x 10%' (HWDJ. Each only. $1.75 

78 S 695. Fits Hammarlund HQ-170. HQ-180, HQ-145; 
National NC 300, NC 303, or equipment not exceeding 
tr x 19'X 14%’(HWD). Each only... ..$1,95 



NO MONEY DOWN. Credit Plan 
ofters you bigger buying power 

15-DAY FREE TRIAL on equipment 

90-DAY NEW GEAR WARRANTY 

KING-SIZE TRADES AVAILABLE! 

order from 

ALLIED RADIO 


ALLIED RADIO r Dept, 221-C2 I 

100 M* Western Ave. f Chicago 80 p III. 

Ship me the following !__ 


DAH&Lfi 

KICK VOLTAGE! 

MIS— 


. 4 ■ . mm £> 


f RIE "Danger High 
Voltage” decal; limit S 
per customer; address 
request to Don Koliy, 
Service Depl 




LIMITED 
QUANTITIES 

Order Now 




I 

I 


($- 


enclosed) 


□ Send Reconditioned Equipment List 

□ Place my name on your Allied Ham News List 


Name 


i 

i 

L 


VL t AMM INl 


Address 


City. 


Zone 


State. 


j 


96 


73 MAGAZINE 





































































From Polytronics: 

THE POWERFUL POLY-COMM “62" B, VHF TRANSCEIVER 


For Novice, Technician and General 


COVERS BOTH THE 



6 AND 2 METER 
BANDS 


Rugged... dependable ... 
feature by feature the 

Poly-Comm " 62 " B outclasses them all! 
O. C. D. M. Approved. 


nO a 










The unbeatable Poly-Comm "62" B covers 250 kc either side of both bands for 
C.A.P. use ... it has 18 watt power input... S meter doubles as tune-up meter, 
actually samples R.F. for maximum output... 100% plate modulation ... V.F.O. 
or crystal control for transmit. . . built-in 115 VAC/12 VDC power supply . . . 
triple conversion on two, dual on six ... (crystal controlled). .. delayed AGC . . . 
all oscillators voltage regulated ... squelch and automatic noise limiter... sensi¬ 
tivity: better than .8 microvolts on two, better than .2 on six for 10 db S/N/N 
ratio . . . selectivity: (6 kc % 6 db pt.) and stability assured by all temperature 
compensated circuits and Hi-Q IF stages utilizing 12 tuned circuits . . . single 
knob bandswitching . . . sparkling modulation for solid contacts . . . complete 
with under-the-dash bracket and ceramic microphone. 

. $349.50 amateur net COMPLETE 

O. C. D. M. Model “62" CD... $349.50 COMPLETE 



Antennas: PCA-251: (illustrated) Whip only. 2 & 6 meter dual band antenna. Standing wave 
ratio 1.1 to 1 at resonance and no greater than 1.5 to I at any point in the band. $13.95 
PCA-249; Same as above with cowl mounting. Complete with 15 ft. RG-58/u cable and PL/259 


connectors at both ends. $21.95 

PCA-250: Same as above with standard stud, ball mount, cable and connectors. $23.95 

At your electronics parts distributor or write for complete 
specifications to 

































On the lab bench and in the field ... 





Rush 1 me free, complete informa 
tion on the National NC-270, 

j §| - Tilr ,S : : 

Mam a 


Address. .. 

-■ . • ■ 

City...... State. 

If you would like a copy of Na¬ 
tional’s 270 instruction manual 
enclose 25*. 


■tin:- 




270 provides 


National’s NC-270 proves itself the only way — in actual perform¬ 
ance oh the lab bench and under adverse operating conditions in 
the field. CO and QST experts gave the NC-270 truly remarkable 
reviews. Of equal importance — letters from amateurs all over the 
world cite astounding performance under almost unbelievable re¬ 
ceiving conditions. 

FROM QST - JANUARY 1961 

‘‘Stability, both mechanical and electrical, is exceptional , . . The 
NC-270 works well enough on 50 Me. to encourage a v.h.f. enthusi¬ 
ast to design his converters ... so that they will work into the 6- 
meter range rather than into the lower bands. This would give him 
full coverage of the 144-Mc. band and a four-megacycle spread in 
any of the bands from 220 Me. up ... and he can skip the construc¬ 
tion of a 50-Mc. job. The NC-270 should do all he’ll need in that 
range.” 

FROM CQ - MAY 1961. 

" . . . retains all the "feel" of the more expensive receivers for 
which this company is known ... It is unusual to see a front panel 
NOTCH DEPTH control in this price class . . . The a.n.l. circuit in 
the NC-270 is exceptionally good . , . Mechanical stability is im¬ 
pressive, It is possible to tune a s.s.b. signal on one of the high 
frequency bands, lift the front of the receiver up several inches 
and let go. Unless the main tuning knob moves, the signal will still 
be there... (The National NC-270) is an extremely stable and sen¬ 
sitive receiver..." 


BRUCE W. BUTLER W5PXN/5 

CITES OUTSTANDING 270 PERFORMANCE 

DURING HURRICANE CARLA 

"I would like to congratulate you on one 
of the finest communications receivers 
on the market; the NC-270. (At RACES 
center during hurricane Carla) com¬ 
munications were maintained with 
schools and hospitals... Your receivers 
performed for over 60 hours. The thing 
that impressed me most was its extreme 
stability under the most adverse condi¬ 
tions. Emergency power and, at best, 
poor antennas did not help our situa¬ 
tion, nor the 70 mph winds which blow 
at the airport where we were set up. 
The selectivity of the NC-270 helped to 
maintain contact with other stations 
with tow power and bad antennas. On 
6 meters, we rarely needed a relay and 
when this did happen it was due to 
their receiving conditions, not ours... 
performed like a high priced receiver..." 

If you want a proven medium priced 
receiver, we strongly suggest that you 
hear the NC-270 at your dealer's. Write 
today for technical information. 


. .. ■ ;; 

HC - : / Ii: 
... *** t A \ 


National Radio Company, Inc. 

Melrose 76 r Mass. 

A Wholly Owned Subsidiary of 
National Company, Inc. 

Export: Ad Auriema Inc.* 85 Broad St, N.Y.C 

Canada: Tri-Tel Assoc., 81 Sheppard Ave. W. 
WJJIowdale, Ontario 
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